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.'Dear Reader: ' z 

* 

Just ^ few years ago our community college was challenged by 
the global, problem of energy alternatives and what we could do iox 
our community and nation to educate people to, appropriate technolo- 
gies which inay relieve the tremendous pressure we all feel in this * 
continuing* frustration. , ' . . 

The report you have before you. is the fruition of a full-year's 
work whictfwte liave endeavored on behalf of all the California Com- 
munity Colleges — work which was continually guided by our desire to 
provide an instrument which would make it easier for you to make 
your mark for your community^ if you are just starting up an energy*^ 
program, or seeking to improve on what you already have. ^ A 

Our project has sent to each Dean of Instruction Ip/C^he Cali- 
fornia Community College System a copy of the Solar Installer's 
Training Program b^ Werner Schmidt Of the 'Governor's Office of Ap-^ ^ 
propriate Technology, Additionally , we haye purchased for each^ 
college a full year's subscription to the Alternative Energy News 
beginning October, 1980. ^ 



You will find the enclosed information mo3j|^lpful in examin- 
ing what's going on at each California Comi4unid|PKllege in enprgy 
programs, whether it be certificate programs, associate* degree pro- 
grams, CETA funded pi;ogramS| qr Community Education/Services pro- ' 
grams. There's abundant/ help for you, and generally just a few ^ 
miles away, ^ ' • • 

We have included the names, addresses, and telephone numbers '* 
of your colleagues' and, indeed, pertinent agencies, who can provide 
you with answer;? <o problems which' you may have in fostering energy 
programs". ^ . * ^ 

^ ^ * . 

We txust that this will be .a helpful manual for you to use time, 
and again, and we should like to indicate here the tremendous' assist- 
ance we have l}ad from the Chancellor's Office and State pepartmect ^ 
of Education who jointly funded jfHis project through Subpart 3 of 
the Vocational Education Act. ' ^ * 



SJ^ncerely^. 




Philip Cf' Ndsh' 
Jtontere/, California 
September 30, 1980 ', 
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'chart of energy courses/programs at CALIFORNIA COMMUNITY COLlfGES 



» 








r 








AUAN HANCOCK 






X 






AMFRlCAN RIVER 












ASTnOt'i VAUFV 






V 


X 




BAktRSHKL> 






y 


















BUTTE 








X 




CA8RIILO 




X 


y 






tanaLXa 












CANYONS 












CEKKHO^ 












CtKROCOSO * 








X 




.CHABQT 






J. 






CHAFfE> 


X 










CiTkliS 






X 


X 




CpAST\fNE 




X 


X 












X 


X 




COM WON 












rONTRA COSTA 




X 


X 




< 


C05UMNPS RIVER 


X 




?{ 






CRaFTON HIUS 












CUtSTA 












CU> AM AC A 












OPRf SS 












D( ANZA 
























DlA8tO\AirEV 






:£ 






tAST lOS ANCEIES- 












\ I CAIVfiNO 






X 






EVE Rr.RFEN VAUFV 












ft XrHER APVFR 






X 






POOTHKU . 






X 






f RISNO CHT- 






X 






fUlURTON 








• 




OAVU^N *. A 






X 






CltNDAU 






X 






t>OlDPN WEST 












CROSSMOriJ 












HARTNEU 












IS^PfKIAl VAUf V 






:i 




2L 


INDIA*^ VAUIY 








X 




lAKE TAHOI * 






X 


X 




IANF>* , ' 












lASSfN 






X 


X 




lonc ni ACM ciir 












lUS ANI.MIS ( 












U)S AK- tii<; HAKKOR 


X 






?f 




IOVaM.HI S MISSION 








X 




lOS AM.EMVPJIKC J 








X 




K)N AN(Jtl S SCUMmv^ SI 












IliN ANi |l|SjKAf)l Tli M . 






3L 




— 


ItlN AN( MIS \ AUn 






X- 






tON MIDANOS ' 





































COIUCES 




MAK1f< . 








X 


* 


NMNDOCINO * 






X 






MJKCtU 






X 


X 




MFKRITT 






X 


X 




MIkA f OSTA 












MISSION . s 






X 


X 




MODESTO 






?^ 


X 




MONT^ REV P£.NINSUiA 




X 




X 


X 


MOf>RPARk 












MT San ANTONIO 






X 


X 




Ml San fAX INTO 






X 






\AP> 












OHtONf 






X 






ORANCE COAST 




X 


X 


X 




OXSARD 






X 






paicj Vekl>i 






X 






PAtOMAR 












PASADENA CITY V 






X 


X 




PORTERVIUE 










• 


RfpwOODS 






X 


X 




8IH)IM 












KU) HONDO 












KlVtK<^rnf CITY * 






X 






SA< KAMENTO CITY' 


X 




X 






SADDiE Back- 




X 


X 




X 


van BfRNARDINO VAllEY 








X 




SAN DIFCOCITY 






X 






SAN DIFCO EVENING 


X 


jf 








SAN DIFCO MFSA 






X 


X 




SAN.DliCO MIRAMAR 












SAN l-KANCISCO CITV 












SAN jOAOurri oeiTa 












SAN lOSE CITY ' • 


X 


X 


X 


X 




.SAN MATEO 












SANTA ANA 


X 


?t 








SANI A tiARBAKA CM Y 












SANJ>^ MONK A 






- 






. SANTA ROSA 












SfOUOlAS 












SHASTA 












SIIKRV 


X 


X 


X 


X 




SISKIYOUS . 






X 


X 




Skuine 












SOIANC) 






X 






vMfinvVISII 












lAI 1 








X 




VIKIIIKA 






X 


X 




VK lOK VAIIIN 






X 


X 




VISIA 


X 




X 






V\|S1 tllMS 








& 




\VI>1 lOS ANClll S 


T 






X 




Wist VAill Y 






X 






YrHA 








21 





























/ 



er|c. 



.-7 



SEaiom 
Ie^sree and certificate p 




GRAMS 



CABRILLO COLLEGE 
6500 So(^uel Drive 
Aptos, CA 95003 



David Burton » Coordinator 
Solar Energy Tech, Program 
.(408) 425-6000/ ext- 6235 



SOLAR TECHNOLOGY - CERTlrtCATE AND ASSOCIATE DEGREE PROGRAM, 



"The purpose of the Solar Energy Jecjinology program is to prepare 
students for careers in the emerging field of solar energy as 
designers, builders, installers and marketers. 



CURRICULUM 



Requirements for Certificate : ^ 

Fundamentals^ Solar Energy , SET 50 

Solar Tech Fabrication I SET 51 

Solar Tech & Fabrication II SET 52 

Solar Architecture StT 54 
Solar Reaodeling I " SET 55 

Solar Eaergy in Agriculture SET 57 

"Solar Electronics SET 39 

Special SttTdies or , SET lOS 

S. E. Community Education SET 61 



3 

4 
4 
3 

2 
4 
2 
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Additional courses in ^ET 



30 



. Requirements for Associate Degree : 

Certificate Requirements 

General Education Requirement^^ 
^ English Composition 
Learning ^ttcills 

U.S. History or Political Science 
Socl/l Science Elective 
Natural Science Elective 
Humanities Elective* 
Health Science Elective 



30 



3 
3 
3 
3 
3 
3 

2-3 

^ 20 



CORE ENERGY" CLASSES 



SET 50 



Fundamentals of Solar Energy 



3 units 



Fundamentals of solar energy collection, conversion and use, energy 
^-flow and energy conservation^ solar radiation^ heat transfer and 
storage methods. Survey of renewable energy systefe using solar > 
wind I water and biofuela. Cl^ss hours: 3 hours lecture. 



ERIC 



8 



CABRILLb COLLEGE cont'd. 



L 

* 

7 



4 



/ 



SET 51 Solar Technology "i Fabrication I —4 units 

\ 

, A general Introduction to ac-tlve solar systems Including the collection! 

circulation, storage, and sizing of low-mid-high temperature devices. 
'Emphasis will be on practical applications to ' residential hot water, 

Swimming pool and spacs heating systems* Laboratory includes selection 
7of materials, design and fabrication of solar energy equipment* Cla^s 
^ hours: 3 hours lecjture,, 3^ hours laboratory. 



SET 52 ' Solar Technololgy 6 Fabrication II ^ 4 unit$ 

J ^ ' 

Continued studies in the technical aspects of the design and fabrication 
bf active sol,ar systems. Emphasis will be on appropriate design, 
materials selection, and fabrication of actual working systems geared 
to the specific needs of Santa Cruz County's varied microclimates. 
Class hours: 5 hours lecture,* 3 hours laboratory. 

SET 53 J ^ Solar Home Design * 3 units 

Survey of solar energy applications to home design and construction*. 
Energy conservation, direct gain, passive, active and hybrid systems 
for solar heating and natural cooling w'lll 'be introduced. Class 
hours: 3 hours lecture. < 



SET 54 Solar Architecture 3 units 

A course focusing on the use^ of architecture to modify the effects 
of climate on building interiors. Emphasis will be on the design, 
construction and testing .of small scale passive and hybrid structures 
to determine solar heating and na.tural cooling effects. Class hours; 
2 hours lecture, O hours Ijrtjoratory. , , 

'1 ■ ■ • • 

SET 55 . Solar Remodeling I 2 units 

Designed for the renter and home owner. The course deals with the 
principles and practices of solar tempering and w^atherizing existing'*' 
residerftial structures. Attention will be given to low cost mobile 
solar devices, their design and construction. Cl^ss 4iours: 1 'hour 
lecture, /3 hours laboratory. 

SET 56 ^olar Remodeling II 2 units 

Continuing studies In solar retrofit techniques for existing '^dwellings . 
The course will include thermal analysis and redesign of structural 
components to produce economically feasible modification. Attention i(lll 
be given , tp both active and passive solutions to sojLar remodeling ^ 
problems. Class hour^: 1 hour lecture, 3 hours laboratory. 
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CABRILLO COLLEGE cont'd* 



SET 57 Solar Energy in Agriculture ' 4 Units 

A survey of solar energy systems in agriculture including solar design 
theory, ^olar heated greenhouses, bioconversion systems (methane, alcohol, 
py^olysis, biomass farms, etc.), solar crop dryers, solar irrigation ^ 
systems and solar space heating of agricultural structures. Class hours: 
2 hours lecture; 2 hours discussion. 



set' 58 ^ • Applications of Solaf Energy in 2 units 

Agriculture 

This course is an extension of SET 57 for the advanced student. Attention 
Uill be given to the design, maintenance aifd monitoring of solar heated 
greenhouses, solar crop dryers, and other solar tempered agricultural 
facilities. Class hours: 1 hour lecture, 3 hours laboratory* 

SET 59 Solar Electronics ^ ' 2 units 

^This course applies basic electronic principles to solar energy systems. 
Topics include generation of electric power with solar cells, installation 
and operation of solar oontrols, and the use of electronic instruments 
for testing and monitoring solar systems* Emphasis will be on experi- 
mental projects. Class hours: 1 hour lecture, 3 hours laboratory* 

SET 60 • Wind Energy '2 units 

^ A fourse intende^i to give a technical understanding of wind energy systems 
^ Topics will Include wind characteristics, the history of wind turbines, 
and the appropriate design of wind energy systems* • Students will build 
anemometers, electrical circuits, and small wind turbines. Class hours: 
_ 1 hour lecture, 3 hours laboratory. 

SET 61 Solar Energy - Community Studies 2 units 

y 

Th^is course is intended for the advanced solar student who is articulate 
and knowledgeable in solar prlrtciples* and applications. Stqdents yill 
present basic information on solar energy, and give demonstrations of 
solar devices to schools, community groups and fairs in the Santa Cruz 
area* Class hours: 6 hours arranged* * 



SET 62AB - y Solar Field Studies 2-1 units 

This course will explore applications of solar, energy as they are found 
in Industrial, commercial ,^ and residential systems. Selected field 
trips and conferences In the western United Spates to be atteoded. 
Dates and locations to be listed for Summer and Intersession. Class 
Hours: A: 1 hour lecture, *3 hours laboratory; B: 3 hours laboratory* 
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CABRILLO COLKECE contM. 

SET lOS I Special Studies 

Class hours: 6 'hours arranged. 
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gERRO COSO COMMUNITY COLLLEGE 
Rldgecrest, CA 93555 



Richard Dodge 

Dean of Instruction 

<714) 375-5001 



ASSOCIATE OP SCIENCE DEGREE - SOLAR ENERGY TECHNOLOGY 
CERTIFICATE PROGRAM - SOLAR ENERGY TECHNOLOGY 



CURRICULUM 



Introduction to Solar Energy 
^ Col Lectors & Energy Storage 
Solar Sizing, Design & Retrofit 
Materials & Material^ Handling 
Operational Diagnosis 
Non ^Residential Application and 

Future Technology 
Technical Survey of Energy 

Sources^ 
Economics, Codes, Legal,* 

Consumerism ' 
Occ. /Career Work E^per. Seminar 
Occ. /Career Work Experience 



V 



SET 55 


2 


SET 56 


2 


SET 57 


2 


SET 58 




SEX 59 


3 


SET 62 


3 


SET *63 


2 


SET 64 


2 


SET ^Oa 


' 1 


SET 6Xa 


1-3 



CORE ENERGY CLASSES 
SET 55 



Introduction to Solar Energ*^ 



2 units 



History of solar energy; an overview of collector types; converting 
sola^ radiation to thepnal energy ;^ the effects^of alternate types of 
energy efficient construction; traditional and pQn-traditional solar ^ 
applications and a general solar vocabulary. Two hours^lecture. 



SET 56 



t 



SET 



JloJUL^crors^fiuEncrgy^Staragc. 



-3-uni:t^ 



Collecting ffalar energy for home heating and coolihg; detailed study 
of collector types; hands-on experience with common collectors; chemical 
compatibility of different collector mat^erials and collector .fluids; 
comparison of current systems; exotic collection and* storage 'systems* 
Two hours lectur^, three hours laboratory. . ' - * , 



57 4 



Solar Sizing, Design & Retrofit 



2 units 



Solar system installation for total environmental control; control 
systems for heating; cooling and domestic hot water. Integration of 
^solar with conventional system3; sizing of systems and system C9mponents 
heating and cooling load will be studied. . Two hours lecture. 
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pfeRRO COSO COHJ^UNITY COLLEGE cont'd. 



•SET 58^ ^ • * Materials Matetials H^dling 3 units 

^ "The properties and handling of materials which are utilized in construction, 
of a s«lar system. The basics of plumbing, sheetmetal, carpentry, roofing, 
glazing,* concrete wort, soldering, *weldlng' 5nd material comphtibiKty . - * 

^ . Two'hour ^lecture, « three hour's laboratory^ - * J" 

.SpT 59 * \ , (Jp^farwnal Diagnosis , 3 Uijits 

J , Instcuoent^tion and measurements to\orrecjtly set- up and evaluate a 
. solar system* Ex^inatLon and ideivti<^i'cation, of common problems likely 
, to ^e encountered in a malfunctioning-^olar syste^. Intentionally 
^ in troduct^d ''system problems will be identified and repaired^ Two hours 
lecture^ three hours*laboratory • ' . ^ * ^ 

SET 6? ' ' ,1 Non-Residential , Applications and 3 units 

Ftiture TechciQiogy ' 

• , / " '% * 

Application of solar technology fqr uses other "thau home heating' and 
coo^Iingp Open-ended course materials vlll be added ^r deleted as new 
technologies are developed, come into use, or are discarded. Tv^*hoursV 
lecture, thrqe hours laboratory/ > < V 

SET 63 ^ Technical Survey of ' Energy Siurces ^ 2 u[>its 

Supply capabilities pf traditional enaj^y te'sources^^nd"'the capabilities 
of future e^rgy resources, energy con^rvation and envi^^onmental 
- problems* Two hours Lecture. 

SET -64 ^ ' ^ Economics, Codes, Legal and ' 2 units 

Consixmerism ' ^ 

Economics of solar energy systems and how they are affected by govern- ; 
mental action* 'Methods of calculating economic cos |^ and benefits 
r-elated to both active and passiv^ solar systems* S^at system financing, 
^ customer rela^tions, guarantees and consumer protection- Two hours' 
lecture- >^ , ' ' r- ^ 



13^ 



CHAPFEY COLLEGE 
5885 HaVen Avenue 
Aica Doma, California 



91 



70^ 



William D. 41iinc ^ 

Solar Prpgrai Coordinacoi 

(714) 987-1737, fexcC 412 



ASSOCIATE IN SCIENCE DEGREE - SOLAR TEGINOLOGY ' ' ^ 

SOtAR TEGINOLOGY IH^TALLATrO^ CERT;IFICATE 

The Solar Technology pi:ograin''has been developed to prowide i>olar voca- 
• ' cional/cechnical training in la new and dynamic career |rield. The two 
year degree program uill^tcyide the knovledge conpetencies and skills 
M?equire<i of solar technicians the solar industry at large. * 

Tt»e certificate program Is designed to meet two needs' To train solar 
Installer mecJf&nlcs to woi<k the solar lndusti;y; and secondly, with , 
the" #ixcep£ion of'C.E. 183, to assist tl?e layman In installing his own 
home solar sy«tem. 



CURRICULUM 

^ ' * Associate, in Science Degree : 

Introduction to Solar Technology 

Solar Hydronlc "Systems 

Solar Atr Systems n 

Solar Heat Transfer 

Solar Sizing 

Blueprint Reading - 

Solax Energy Seminar 

Mechanical Drafting I ^ 

Blueprint Reading: Building 
, Intro, to Industrial Electricity 

Intro, to Electronics 
- Career Field Studies Work Exp. 



S.T. 500 
S.T. 502 
S.T. 50A 
S.T. 520' 
S.T. 522 ' 
S.T. 52A . 
S.T. 526 
Draft 120 
Draft 510 
Elecy 510 
Elect 501 (RS) 
C.E. 183 



Sugge^tedr - ' , 

FundamentdJLof' Physics ; Physics 110 

BuslncssJI^Sn- Bus. HQ 

Public ^5i«Wipif C.A. 102 

Sol^^r Technology Installation Certificate ; ' 

IntJro. to Solar Technology S.T. 500 ' 

Solar Hydronlc Systems- ' S.T. 502 

•Solar Air .Systems * S.T. 504 
Career Field Studies Work Sxp. C.E. 183 



3. 
3 
U 

2 
2 
3 
1 

5 
6 
3. 
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4 



4 
3 

■ 

3 
3 



CORE ENERGY CLASSES 

* > , 

S.T. 50 



Orientation to Solar Technology 



1 unit 



A survey of Solar Technology courses and programs, of skills needed for 
success, and of- Che cateer opportunities within the field. Designed to 
provide the stuaent with Information needed to dake appropriate course 
and career choices. 
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CHAFFEY COLLEGE cont'd, 



S.T. 500 . Introduction to Sola}: Technology", ' ^ unxts 

l^phasls on solar energy .irtlllzatlon, past, present, 'and future. Survey 
of all other energy alternatives: wind, hydrogen, biomass, syntlietlc 
fuels, Dethane, tidal, geothermal, fusion and' conservation technologies. 

a « ■ 

S.T. 502 - . ' Solar Hydronic Systems 3 unlt^ 

' ^ \ ' • .' - 

Introduction to the skills requl^red to in&tall solar plun£5xngy pumps, 
controls, heat exchangers) storage vessels, and collectors. in solar 
hydronic systems for pc/ols, domestic hot water, and space conditioning. 



« S.T. 504 Solar Atr^Systems ^ 3 units 
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Introduction to the skills ret^uired to Install solar ductwork, blowers, 
controls, heat exchangers, storage vessels, and collectors in solar air 
systems fof space conditioning. Additional emphasis on auxiliary backup 
systems typically used in both §ir and hy'Uronic &pace conditioning. 



S.T. 520 Solar. Heat Transfer 4 units 

Introduction to conductloi>, convection, and radiation heat transfer 
^ in solar , collectors, builaings, and heat exchangers. Emphasis on problem 
solving by using given quantitative formulas and equations, 

S.T. 522 - S^olar Sizing 4 units 

Quantitative and qualitative aspects of sizing and designing solar . 
heating andtcooling ^system components for domestic hot water, 'pools 
and space conditioning, 

S.T. 524 - Blueprint Reading and Sketching ^ 2 unit^ - 

Reading residential and commercial blueprints. The various symbols, 
techniques, and conventional practices; orthographic projection and the* 
ability to make freehand' pencil sketches of job layouts or duct work. 
Wiring schematics. , 



S.T. 528 Solar Energy Seminar 2 units 

Individual, in-depth Research into alternative energy topics of intere&t 
to the student of fiolar technology. 
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C0A5TLINE COMMUNITY COLLEGE , ' Art- Martinez 

102^1 Slater Avenu^" • " . ' Associate Dean 

Fountain Valley^CA 9^708 * • ' (7U) 898-9871 

CERTIFICATE PRC«5RAM/-- ENERGY MANAGEMENT - . ' . 

\ ■ * • 

Energy {{anagenenc trains tecWiitian* who can apply a knowledge of 
energy systens, energy matiagement principles, energy conservation, 
<and energ)^ j>lSnning. " ^ ' / 

'4 • - • 
CUtlRICULUM . ' * ' • • ' ' 

Energy. Maitl^eiaenc Eng. ^IgnC. 100 ^ 3 

Practical Energy Economics Eng. Mgnc, 101* * 3 

Sys. Anal, for Energy Mgmc. Eng. Mgnc, 102 * 3 

Energy Mgiac. /Human Behavior ^ Eng, Mgnc. 103 3 

^ Environmental Equipment Eng, Mgat, 210 3 

Energy j^ManageyentnPlanning ' Eng. Mgmt. 220 3 

Lighting Sysjps Design fi EitS, Mgmt, 230 3 

' ' Introduc£lorr lo Computers Bip 100 or 

Technical Report Writing English 105 or 

Introduction to Supervision Supv. 604 3 

Elecfives' 3 

TOTAL UMIfS J . \ , 24 

CORE ENERGY CLASSES 

Energy Mgmt'- 100 Principles of Energy Management 3 units 

"^This course''- Isjydeslgned for "energy managera'*, aAd to give them an 
overvley of primary effergy forms, their history, present and future 
worth, as^rislates to public, commerce and Industry. Energy as it 
relates t^cr oth&r disciplines, such as architecture, engineering and 
government ^encles. Serves as an aid in determining energy sources, 
costs and application. Three hours, lecture per ve^k. 



] 



Energy Mgmt, 101^, Practical Energy Economics 3 units 

Course Includes life cycle costs of basic energy and hoy it is 
affected by socio-political actions, regulator^ agencies and 
business plans* Three hours lecture per week. 1^ 

Energy Mgmt; 102 * Systeris Analysis for Energy Mgmt.^ 3 units 

Course is designed to provide students with th<^ basic skills needed - 
^ — to effectively identify and analyze organizational energy problems* 
, A creative approach t6 the application of systematic, quantitative 
methods and techniques Irt an attempt to obtain preferred solutions. 
Course includes .field application of classroom theory and a review 
of current Energy con^rvatlon products, service and procedures* 
Three hours lecture per week* ^ ^ 



COASTLINE CPMMUNITY COLLEGE cont'd. 



Energy Mgmt. 103 Energy Management fit Human Behavior / 3 units 



Course steles to apply knowledge 3nd techniques odf the social Jnd 
, behavifOral sciences t^o the solution of practical problems encountered 
I 'iby energy management specialists. "Human Factors" explpred include: 

Attitudes toward energy consumption, ^'sources of resistance to energy- 
conserving measures and ' techniques for modifying enprgy-related 
behavior. Students to design and carry out group field research^ 
* prdjects^ Three. hours lecture per week. 



i 



\ 



Energy »Mgmt* 210 Environmental Equipment' 3 uni.ts 

% This course is a practical introduction to air-qonditioning sy^stems 

and their appl^icatlon in commercial, ind^^trial and residential 
buildings. The primary6mphasi3 of the course will be on (Conservation 
I from an erpgineering vleiJpoint. Jhree hours lecture per week. 

)^ Energy Mgmt. 220 , Eiiergy Management Planning ^ 3 units 

Course xs designed to provide students with the knowledge to identify 
. en^ifgy-using equipment, analyze its operation and prepare recommendations 

1 for conserving energy and/or iii>f>roving efficiencies^ Emphajsis will 

I be placed on developing energy management plans. Three hours lecture 

pes week. ^ 

Energy Mgmt. 230 Lighting .Systems Design* 3 units 

This coifrse provicfes students with the knowledge to design, commercial 
and industrial lighting systems and to recommend ^conservation and 
other energy management techniques. Thr^e hours lecture per week«' 
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i Contra Costa College 
2600 Mi-ssion Be|jt Dr^ve 
Sah Pablo, CA 94806' 



f 



Ken Jackson 
. Director, Technical & 
Industrial Education ' 
(415) 235-7800 



TYPE OF PROGRAM: 
NUMBER OF STUDBOTS: 
DATES OF OPERATIW: 
SOURCE OF FUNDS: 



jtCertifica€e Program) Solar Energy Technology 
14 

• ♦ 

June 1979 - Jung 1980 ' - « ' \* 

CETA 



PROGRAfTDESCRIPTION* ^ One-year training program ^ich granted a Certificate 

m Solar Energy Technology to the 14 persons who com- 
pleted training. Training included one semester each 
of the following: 

t ^ m 

^ * . Introduction to Construction ^ . 

' Industrial Blueprint Reading 

Construction Blueprint Reading 
♦ Voq^ional Arithmetic 

t * • Vocational Geomet|:y 

Wann Air Heating and Air Conditioning 
Hydronics 

Refrigeration and Gqs Burners ' ^ 

^ , Electricity and Controls * 

.Active ^Solar Systems ^ 
i^assive ^olar Systems \ 
•On-the Job Training 
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COSUHNES RIVER COLLEGE 
8^01 Center Parkway. 
Sacramento, CA "95823 



Robert Gari 
Harold House 
(916) 421-1000 



ASSOCIATE OF SCIENCE DEGREE IN ENVIRONMENTAL DESIGN 
Solar and Alternative Energy System^ Option 

The solar ei^ergy applications option introduces students to building 
desl'gn facilitating solar energy utilization- The program provides 
training and activities in solar energy appliance construction, 
installation, and maintenance, energy conservation, alternate energy 
systems, -and small business procedures, "The program emphasizes entry 
level iob skills. 



■CURRICULUM 



First Year : 
Env. Des,^ 3, 30 
Env. Des, 5, Jl ' 
Env, Des, 6, 18 / 
Env. Des. 7 
Env. Des. 1, 16 

English 1A,'30 or Sec. Pract. 50 
Learning Skills 
Physical Education 
Electives - ; 



4 
i 
5 

3 
5 

3 




Second Year : 
Env, Des, 32, 52 
Env. Des, 35, 71 
Env. Des* ^6 
Env. De5- 80 
Env. DfiSn 47 
Health Education 1 
Natural Science 
U.S. History/Govt, 
Social 'Science ^ 
Eleotives 



CORE ENERGY CUSSES 



ENV, DES, 



Jl 



Introduction, to Solar Enirgy -Systems 



units 



A design/drafting course to apply solar energy to building construction. 
Study of building design to facilitate ;5olar erfergy utilization; space 
heating and cooling using sola?? energy; passive lolar Systems; active 
solar Systems; new solar architectures; retrofitting of existing structures; 
systems in use in today's solar design; and consideration, fon new applica- 
tions. * - ^, 



ERIC 
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.C'OSXWNES RIVER COLLBGE t^ntM. 



V 



ENV^ DESl 32 ^ Solar Heated Water Systems for the 2 units / 

V . V House ' ^ • 

^ \ ' ' • 

L^OTn^.n^ to use solar energy to heat domestic hot water systems and 

swiinpiirtg pools. J^ill explore site analysis of the system, amortization 

of co'&ts^ building code requirements > and purchase of componentls. 

E^ach student will be encouraged to design a system for their own < 

re^deoce. * 
* « 

« - « 

ENV. ^ES. 33 , Introduction to Solar Collector 1 unit 

Construction / * ^ 

An introtluctory experience in the design and construction of a flat;^ 
plate solar collectoj. Major areas of ^ concern will include tools, 
materials, constructing and evaluating a solar energy collectar. 

ENV, ^f^S^^ ' Alternate Energy Systems , 1^ units 

Study of the various alternate energy systems. Emphasis on solar » 
design. /Comprehensive overview of alternative energy, systems, with ^ , j 
emptiasls on solar' design, heat load calculations, system design, j 
economic feasibfllty of domestic hot water heating; space heating 
^nd space cooJLing utilizing solar energy. 

ENV. DES. 71 - Solar Energy Applihncfes Constructioa 6 units 

( anU installation ^ 

A hands-on laboratory experience which will involve , students in design, • 
construction^and installation of solar colle<ctor system. Major subject 
areas will include tools and their uses, appropriate materials, cpnstruct-^, 
ion te<fRniques, storage systems> switching electrical systems and installa-^ 
tion prpcedures. The skills developed may^e idsed for comercial or * J 
private installations. ' ^ ^ , * ^ 
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Imperial Valley College 
P,0, Box 158 ' 
Imperial, CA 92251 



Phil Champagne 

Alternate Energy Coordinator 
, * {lUy 352-8320 



TYPE OF PROGRAM. 
DATES OF OPERATIOM; . 
KOMBER OP STUDENTSi: 
SOURCE OF FUNDS: 



(Certificate^" Program) Alternate Energy Technician Training 
Program initiated March 1980 

15-18 / 
CETA • ' * • 



PROGRAM DESCRIPTION; 



• r 



Nine month training program, 40% classroom and 
60% hands-on, with 18 additional weeks of OJT. 
Curriculum covers alcohol production, wind and 
geothermal energy> in addition to Active and- 
passive solar* systems. First class completed 
coursework on August 15, 1980, and presently 
doing OJT, Second tj;:aining class begins November 1, 
1980, t \ 



Note. 



9 

The Department of Energy's East Mesa Test Facility has heen' gxven to the College 
for the establishment of an engineering training center for geotheonal ener^ 
{graduate and undergraduate levels) that is scheduled to open July^lv 1981. 

The college recently received *a State Food and Agriculture grant and will be* 
conducting a series of 3-<r short, term courses (6-8 weeks) on Alcohol Fuels 
ProducC^on (how to build solar stills, operate them, etc*). - ) 

/ 
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LOS ANGELES HARBOR COLLEGE 
111 Figucro^ Place 
Wj.lmi^ngton, CA 90744 



Ken Fiske, Professor 
Technology Division 
(213) 518-100O, Ext. 213 



ASSOCIATE OF SCIENCE DEGREE^SOLAR ENGINEERING TECHNOLOGIST (SET) 

! The Solar Engmeerx^jg Technologist (SE?) program is a combinatxoi) of courses 

selected from Axr ConditionXng knd Ref rxgeratxon. Electronic Engineering Tech^ ^ 
riologxst, cind Electro-Methanijcal Engxneerxng Technologxst. These, coupled with 
appropriate Solar courses, will prepare* the student for eii^]i#|^nt as a solar ^ 
technician in research laboratories, test facilities, solar companies, and 
' other energy related organxzations. The program xs scheduled for xmplementatxon 
by' Fall 1981, ' - 



CURRICULUM 



Requirements 


for Associate of Science Degree 


* 


Units 


Solar 1 


Introduction to Solar Energy 




2 


Solar 2 * 


Collectors & Energy Storage 




3 


Solar 3 


Solar Sizing, Design, & Retrofit 




3 


Solar 4 


Materials^fi Materials Handling 




' 2 


Solar 5 


Operational Diagnosis I 




4 


Solar 6 


Operational Diagnosis II 




4 


Solar 7 


Heat Pump Theory 




1 


Solar 8 


Non-Re^sidential Applications 




2 




and Futurtf Technology 






Solar 9 


Economics, Obdes, Legal, Consufcerism 




2 


Solar 81 
* 


Solar Pro}ects Laboratory 




2 


Eng Tek 25 


Industria"! Safety , 




1 


Eng ,Tek 35 


Programming f>r Computer Technicians 




2 


Eng Tek 49 


Technical Mathematics II 




3 


Engj Tek 50 


Technical ^Mathematics III 




3 


Air Con 1 


Refrigeration Servicing I . ^ 




4 


Air Con 2 


RefrigpAtion Servicing Lab I 




2 


Draft 16 


It 

Blueprint Reading I , 




2 


Draft 17 ^ 


Blueprint: Reading II 




2 


Electrn 81 


PiojectsT Laboratory 




2 


Physi-cs 11 


Introductory Physic^ 




4 


Chem 4 


« I 

Basic Chemistry 




i 

4 








54 


General Education Requirements 




11 


Totafl Units 


for Associate of Science Degree 




65 



LOS ANGELES HARBOR COLLEGE^ cont'd* 

CORE ENERGY CLASSES , ' ^ 

■ ■ - \-.\ ■__ ^ 

SOLAR 1 * Introduction\to Solar Enorgy ^ \ ^2 uints 



\ 



This^ourse explores: History of\sc5lar Energy, supply capabilities of traditional 
energy resources, energy conservation and environmental problems* Included is 
an overview of: collector ^types;, the process of converting solar insulation into 
thermal energy units,- the eff^ctsWn collector efficiency when using alternate 
types of collector construction? traditional and non-traditional solar applica- 
tions. Class hours: 2\hours lecture, ' 



SOLAR 2 Collectors €i Energy Stor^e . 3 units 

Topics to be covered are. heat load calculatipi^erSPassive §olar heating princi- 
ples itod applications? active solar systems, hybrxa (active and passive) •systems, 
^ collection of solar energy* for hocie heating and jcooling/ detailed studies of 
collector types,, chemical compatibility of different collector materials and 
collector fluids. In addition to the appropriate integration of the above 
topics* the laboratory will also emphasize "hands-on" experience with related 
physical material. Class hours; 2 hours lecture, 3 hours laboratory. 



SOLAR 3 Solar Sizing, Design and Retrofit 3 units 

w 1 

Ttus course covers the 6olar system installation for total environment control, 
^ control systems for heating, cooling, and domestic h®t water. The subject of 
integration of solar energy wivth conventional systeiflsi sizing of systems and 
systems components heating antTcooling load studies will be. examined. 
Class hours: 3 hours lecture. 

f ■ . 

SOLAR^ ^ Materials and Materials Handling . 2 3nits 

This iPourse coyers the procedures for properly identifying ^nd handliag of 
materials, that are used in the construction of a solar system. Proiy^ci^ie^s of 
mater ial3"-are also investigated,^ This course also examines the basics of. plumb- 
ing, sheetmetal, carpentary, roofing, glazing, masonry, soldering; welding, and 
material compatibility. Class hours: 1 hour lecture, 3 hour^ laboratory. 

♦ 

SOLAR 5 Operational Diagnosis J 4 units 

,.Tbis IS an integrated course of elementary electrical/ electronic, and solar 
\ instrumentation theory. Sufficient material is covered so t^at the student raay 
maXe siinple measurements on individual components m a l^borVtory environment. 
Class^ hours: 3 hours lecture* 3 hours laboratory. ' ' 
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LOS ANGELES HAIJBOR COLLEGE, cont'd. ^ * v ^ 

SOLAR 6 ' Operational Diagnosis II , ^ ^4 units 

• * 

This IS an integrated course of advanced electrical, elecUfonic, and solar m- 
k strumentation theory. Material from* SOLAR 5 is used to reinforce the concepts 
of measurenvents and troubleshooting techniques. The student is now ^capable of 
performing ^ complete solar system check-out and is shown how t'o detect a system 
nalfunction. Common problems that occur m a typical *solar system are analyzed^- 
' - Class hours: 3 h<5urs lecture, 3 hours laboratory. 



'SOLAR 7 Heat Pump Theory * ^ 1 unit 

) * ' 

^ The refrigeration cycle is again investigated. The course concentrates on how 
^ " it -IS used to nove hot and cold fluids (air or liquid) to achieve a reasonably 
pleasant and stable atniosphere. Well water and shallow pond low grade heat ex- 
traction techniques are ,also examined. Class hours: 1-hour lecture,* 



SOLAR 8 



/ 

Non*Residential Applications and Future Technology J 2 units 

."^'Applications of Solar Technology for use otheiT than home heating and cooling are 
studied.' Alternate Energy Sources are also covered. Class hours; 2 hours 
lecture. ^ C-^ 

SOLAR 9 Economics, Codes, Legal, Consumerism ^2 units 

Economics of solar energy systems and_^how they are affected by governmental 
action; methods of calculating economic cost and benefit^ related tQ both active 
and passive* solar systemsi solar system financing, lenders attitudes, customer 
relations, warranties, and consumer protection , Class hours; 2 hours lectui^e- 

■ I 

'SOLAR 81^ ^ Solar Projects Laboratory 2 units 

This course provides additional laboratory expei^ience in the maintenance of test 
equipment; the desj^gn and construction of electronic and solar apparatus- A. 
project paper is required* Class hours: 3-3 hours laboratory. 
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MERCED COLLEGE 
_ 3600 "M" Street 
-Merced, OA • 95340 * 



Jim Cox 

Instructor/Counselor 
(209) 72^4321 



CERTIFICATE OF COMPLETION - SOL/Ul TECHKICIAN 



CURRICULUM 



V 



Agriculture ^lechanics 
Industrial Safety 
Energy Systems & Conservation 
Solar Energy - Residential 

Applicati6ns 
Refrigeration and Air Cond, 
^ervice and Maintenance , 
Fuhctamentals of Arc & Oxy^ 

Acetylene Welding 
Print Reading & Sketching 



HA 30 
^IT 31 
^IT 39 

IT ^0 

Ref rig/Air 50^ 

WT 6 

DT 



General Electricity - Electronic ET 50 



3 
1 

3 
3 



2 
3 



CORE ENERGY CLASSES 



IT 39 



Energy Systems' & Conservation 



3 unlxs 



y 'This course %s designed for all who need to better understand this 

Mital topic* Energy sources, resources, supplies, electricity genera- 
tion, fossil fuel engines,* eijergy conversion and conservation will be 
reviewed* Solar, lAiclear, tidal, geothermal, wind, ocean thermal, oil 
and coal are the principal topics* Three hours lecture. 



It AO 



Solar Energy - Residential 
Applications 



3 units 



/ This i^^-tfn introductory course to include direct and indirect techniques 
/ of heating and <looling a home* Energy conservation is stressed in the 
/ tppics .of v^ter heaters, pool heaters, building^ air or liquid collectors, 
f heat stor;age, heat distribution plus financial constraints and attractions. 
\ • Three hours lecture. 



V 

0 



ERIC 



^5 



v 



MONTEREY PENINSULA COLLEGE 
980 Frempht Avenye 
Montere^, dA 939^0 



Dr. Philip Nash, Dean 
Jnstructional Planning 
(408) 6a-4035» 



CERTIFICATE PROGRAM - ALTERNATE ENERGY TEQiNICIAN 

' . i ' 

This program is presently an experimental one year full time* (40 hrs./ 
week) CETA training project. The curriculum covers all areas, of alter-, 
nate emsrgy with an emphasis on solar. I)ie certificated technician is 
familiar with all aspects of the solar field including: sales, site 
evaluation,* installation, and maintenance. Preliminary evidence indicates 
that this project will manifest in an abbreviated\project In terms of ' , 
both hours per week and the number of weeks required for student certifi- 
cation . 



CURRICULUM 



Fir s t Semester : 

Solar & Alternate Energy Systems CTEG 200 

Solar Systems Energy Cons, CTEC-295 - 

Alternate Ener-^ PractiC4m CTEC 295 - 

Basic Skills /Alternate Energy CTEC 295 - 

Applied Technical Mathematics MATH 697 - 

English Skills/Success in ENG 271 - 
Langi/age 



1 

2 
3 
4' 



3 
6 
3 
4 
4 
4 



Inteirsesslon : ^ , 

Architectural Blueprint Reading 
Technical* Blueprint- Reading 



Drafting 212 
Drafting 211 



Second Semester : 

Solar & Alternate Energy Systems CTEC 200 i 1 
Solar Systems & Energy Cons. 
Alternate Energy Practlcum 
Basic Skills/Alternate Energy 
Applied Technical Mathematics 
English -Skills/Success In 
Language 



CTEC 295 - .1 
CTEC 2^5 - 2 
CTEC 295 - 3 
MATH 697 
ENG 271 XO 



3 
6 
3 
4 
4 



CORE ENERGY CLASSES 



CTEC 200 



Solar ak^ Altei'native Energy Systems 3 unit; 



Basic energy theory applied to the energy flow in buildings. Relevant 
principles of thermodynamics and practical design of solar systems 
for residential and commercial applications, Thrlee hours lecture. 



CTEC 295#i 



Solar Systeas and Energy Conservation 6 i^nits 



The stqdy of design, fabrication and 'installation of flat-plate and 
bread box collectors used for space and water h^ating\ Twelve hours 
lecture/laboratory,^ % 




.MONTEREY PENINSULA COLLEGE conC'd. 



> 



.CTEC 295.2'- Kltjernjte Energy Practicum • 3 unJLts 

.. • V . - ' ^ , ' 

Instal41i)g alteiTiate energy devices on public and/or private buildings. 
* Eight hours Jlecture/l^oratory. * ^ 

CTEC 295*3 ' K . Basic Skills/Alternate Energy . ^ units 

Reading, vrittftg, calculating, artd cootnunica^^ practices as related 
to the field of alternate energy* Sixteen hi^urs lecture^ 

^" MATH 697 ' 7 Applied Technical Mathematics A units 

Basic mathematical Ideas of whole numbers,' fractions, decimals, percents 
1 ^ and integers artd their practical, applications* Application of technical 

and industrial fort)uI^^ involving concepts of algebra, geometry and 
^. trigonometry* Foiir hovers lecture/discussion* 



/ 
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ORANGE COAST COLLEGE 

2701 Falrvlew 

Costa Mesa, CA 92626* 



r 



Bill Abemathy 
Technology Division Chaii 
(714) 556-^812 



CERTIFICATE IN POWER ENGINEERIHQ 
CERTIFICATE IN ^j^^-^IJGINEERING 



CURRICULUM 



Power Engineering Option : 
Refrigeration Principles ^ 
Air Cond. Principles^ 
Air Cond. Servl<5e & Repair 
Air Cond. .Controls 
Steam Plant Operation .& Main. 
Applied Electricity 



ENERGY 100 
ENERGY 101 
ENERGY 103 
ENERGY 105 
ENERGY 107 
ENERGY a 20 



2 
2 
2 
3 
3 
3 



Select nine (9) units frcja the following which included with the fifteen 
(15) units core requirements totals twenty (20) for a certificate: 



Absorption Air Cond. Systems ENERGY 102 

'^ir Distribution Balancing ENEROY 104 

Centrifugal Refrigeration ENERGY 106 

Steam Plant Operation & Main. ENERGY 108 

Solar Installation/operation ENERGY 115 

Solar System Design ENERGY 117 

Energy Audit Technology ' ENERGY 119 

Solar EngitneerlnR Option ; 

Solar Ins^allatlon/Opeiration ENERGY \\% 

Solar System' Design- ■ ENERGY 117 

Energy Audit Technology ^ ENERGY 119 

Applied Electricity ' ENERGY 120 



2* 

2 
3 

3 
3 
3 

3 



> 



Select eight (8) units from the following which included with the twelve 
\yi) units' core requirements totals twenty (20) for a certificate; 



Refrigeration Principles ENERGY 100 

Air Cond. Principles ENERGY 101 

Air Cond. Service & Repair ENERGY 103 

*Air Distribution Balancing ENERGY lOA 

Air Cond. Controls - ENERGY 105 



CORE ENERGY CUSSES 
ENERGY 107 



Steam Plant Operation & 
. Maintenance 1 



3 units 



an^wJt^ ti 



Basic steam cycle, hosiers and accessories, water and^watfer treatment, 
turbines, heat balance and perfonoAnce monitoring, nuclear powered 
stean plants. Three hours lecture. > * . , 



ERIC 
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ORANGE COAST COLLEGE cont'd. 



ENERGY 115 ^ • Solar-Heating Cooling 3 units 

' Systea design and applica^tion of solar equipment to heat and air 
condition for comfort an4 industrial processes. Three hours lecture. 



ENERGY 117 Solar II ' ' 3 units 

Solar heating and cooTing of residential buildings. Sizing^ installa- 
tion and operation__pf systems. Three hours lecture • 



ENERGY 119 • Energy Audit Technology^ 3 units 

The course will provide knowledge and techniques for measuring energy 
consumption in building envelopes^ and means of conserving energy. 
Two hours lecture ^ four hours laboratory. v 
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- SACRAMENTO f IIY COLLEGE 
3835 Frpeport Blvd. 
Sacraaen]>>T-£A '95822 



Don Goff ^ 
Assistant Dean 
(916) 449-7568 



ASSOCIATES IN ARTS DEGREE - MECHANICAL-ELECTRICAL TEaiNOLOGY 
ALTERNATIVE ENERGY OPTION if 

' The AA degree ipay be obtained by coigpletion of a major as outlined 
plus General Education requtrenents/ plus sufficient MET evening 
program electlves to' meet a 60 unit total^ 



CURRICULUM 

Basic Technical Math 
Elecltrical Controls 
Alternative Energy Conservation 
Basic J)>:tive Solar Heating - 

Cooling Systems 
Basic Solar Phot^-Voltaic and 
'Vind Energy Systems' 
* Basic/Electric Vehicle Operation MET 153 
and Maintenance 



MET 
MET 
MET 
MET 



102 
113 
150 
151 



MET 152 



3 
3 
3 
3 



Suggested Electives; 

Mathematips of Refrigeration MET ll2 

and Air Conditioning 

.Heating and Power Machinery MET 121 

^El^ectronlc Controls ' . MET 123 

Air Conditioning MET 131 

'Pneumatic Controls MET 133 

'^'Applied Technical Communication TECH 60 

Along with standard General Education Requirements 



3 
3 
3 



COR^HKERGY CLASSES 
MET 150 



Alternative Energy Conservation 



3 units 



energy theory and principles; fossil fuels, nuclear, geothermal, 
h)rdro, wlnd» solar, blomass, fuel-'cell, co-generation energy sources 
and sy.stems; energy storage systems; enargy conservation practices_in 
xeaidentiartT^conaaerc^al and industrial structures; jenergy costs* 



MET 151 



Basic Solar Heatlng-Coollng'Systems 



3 units 



Solar energ.y theory; basic residential, commercial, and industrial solar 
beating and cooling systems; collectors - flat plate, high efficiency, 
cbtwt.entrating and photovoltaic heat and energy storage; freeze protection; 
Corrosion protectiop; maintenance, controls and accessories; pumps; tanks; 
piping; sizing of components; economic considerations; standards and codes. 
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SACRAMENTO' CITY" COLLEGE cont'd. " > 

MET 152 . Basic Solar Photoj^Voltalc and 3 utiles 

Wind Energy Systems , 

Basic solar theory; energy overview; basic photovoltaic and wlnd^ 
. energy theory; photovoltaic cells; charging modules, battery theory, 

care, and stgragej Inverter and cyj:le modules; switching devices; ^ 
circuits and loads; wind energy equipment; energy storage, cycle, 
and switching equipment; circuits and loads; current energy laws and 
codes . 



MET 153 Basic Electric Vehicles 3^ units 

Energy ovjefvlew; typical electric passenger, commercial passenger, 
and commercial work vehicles; typical component^ of electric vehicles; 
DC electric motors; electric vehicle drive motors; pover transmission;* 
motor controllers; vehicle circuits and controls; battery^theory and 
care; battery charging and protection; dynamic motor anS^vehlcle 1^ . 
braking; auxiliary electric vehicle devices. 

MET 141 ^ Basic Sol^r Heating-Cooling Systems 3 units . . 

Sojar energy theory; basic r^esldentlal , co^erclal, and Industrial 
solar heating &nd cooling systems;" collectors - flat plate, high 
efficiency, c'oncentrate and photo*volt^lc; heat and energy storage; 
freeze {)rotection; corrosion protection; maintenance; controls' and 
accessotles; pumps; tanksr piping; sizing of components; economic 
considerations; standards and codes. 

» M 



4 

• 



J 
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SADDLEBACK COLLEGE ' 
28000 Marguerite Parkway ' 
MlMlon Vie jo, CA 92692 j 



Lee Waian, Coordinator 
Environmental Studies 
(714) 831-4694 



SOLAR ENERGY SYSTEMS INSTALLER CERJIFICATE PROGRAM . * 

This program is designed to ti;^ain people to become solar installers and 
solar maintenance technicians. Students will be able to perform the 
plumblngi sheetmetal, electrical, and carpentry tasVs associated vith 
JUistallation of solai; collectors^ water storage tanks, and connecting 
pipes and ducts. They w^l be abl^ to perform calculations and interpret 
blueprint specifications « on pipingi duct work, and wiring. They will l/e , 
able to perform maintenance ^d testing of solar equipment, including 
diagnosis of cotomon problems,, and recognising components that need clean^ 
ing, repairing or replacing. At the completion of this trainings students 
will be able to: assemble, operate, test and mairftain solar equipment that 
heats water and spaces in homes, apartments, and commercial buildings . 



e^GY COORSES 
SOLAR TECH 100 



Introduction to Solar Energy 



2 units 



This course Is designed to^ acquaint the student with the history and 
basic technology of solar energy utilization. The courSe wi^l utilize 
lectures, demonstrations^ practical laboratory exercises and field 
trips. One hour lecture/three hours laboratory. 



SOLAR TECH 101 



Solar Construction X* 



2 > units 



Students will learn basic^ solar ^construttion techniques and the proper ) 
use of appropriate speci«ilized tool^ and e^ipment. Practical construction 
projec^ts and demonstrations will blend with lectures. One hour lecture/* 
three hours laboratory, }^ - . 



SOLAR TECH 102 



Solar Construction II. 



2 units 



Students will learn advanced .technique^ in solar construction and the use 
of specialised tools and e^ipaent. The course will provide practical 
labQratory experience in cidvanced design and construction of solar 
installations, fine hour lecturej^three hours laboratory. 



SOLAR -TECH 103 



Domestic Hot Water Systems 



2 units 



Studenlis will leafn to properly size, place, and install solar collectors, 
storaa^ tanks and heat exchange equipment for solar domestic water heating 
systems. Lab exercises will ^provide students wilh the opportunity to 
demonstrate competence In domestic solar hot water system installation. 
One. hour lecture/three hours laboratory.' , j 
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SATOLEBACK COy.EGB, cont'd. 



SOLAR TfeCH 104 



Pool'' and Space Heating 



2 units 



This course v^fcll provide basic information and practical osfperience In 
Installation techniques for swii&mlng pool solar heating equipment. , 
Installation techniques for space heating devices such as heat pumps 
will be demons trat;ed. One hour lecture/three hours laboratory. 



SOLAR TECfi 105 



Solar Controls and Sedsors 



2 units 



Thi& course will provide information on the correct use^ maintenance » 
and inst;Allation of solar controls and^sensors. Students will learn 
the proper use of test equipment for^testing solar equipment typically 
encountered inr domestic solar installations. One hour lecture/three 
hours laboratory, k 



f 
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Saddleback College 
28000 Marguerite Parkway 
'Mission Viajo, CA 92692 



Leo Waian, Coordinator 
Environmental Studies 
(714) '831-4694 
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TYPE OF PROGPi^: 
"NUMBER'dp STUDEOTS: 
DATES OF OPERATION; 
SOURCE OF FUNDS: 



(Cettificate Program). Solar Energy Systems Installer 
IS ' 



Program^ initiated. May 1980 



CETA 



PROCTrAM DESCRIPTION: 



Six month traiAmg program th^t permits students the 
option. of an additional three ironths of OJT- 25% of 
time devoted to classroom lecture, *"75% to laboratory 
(hands-on) - 

Th^ program is designed to tram people to become solars 
installers and solar maihtenance technicians. Students 
will be able to perform the >pluir4)ing/ sheetmetal, elec- 
/ tricalf and carpentry tasks associated with' installation 
*-*of solar collectors, water storage tanks, and connecting 
pipes and ducts. They Will be able to perform calcula- 
tions and interpret blueprint specifications on piping, 
duct work, and wiring. They will be able to perform 
maintenance and testing of solar equipment, including 
diagnosis of common problems, and recognizjing components 
that need cleaning, repairing'or replacing. At the com- 
pletion of this training, students will be able to: 
assemble, operate, test and maintain solar equipment 
that heats water and space s^m ^iUL S/ apartments, and 
commercial buildings. 

The solar Energy Systems Installer Certificate will be 
granted upon completion of the following courses that* 
carry 18 credit units: « 



^ Solar Tech 100 
Solar Tech 101 
Solar Tech 102 
Sola^ Tech 103 
Solar Tech 104 
Solar Tech 105 
Construction 

Tech ISO 
Construction 

Tech 135 



Introduction to Solar Energy 
Solar Construction I 
Solar Construction II 
Domestic Hot Water Systems 
Pool and Space Heating 
Solar Controls and Sensors 
Construction Supervision and 
Safety ' 

'Building Code and Law 



unites 
units 
units 
units 
units 
units 



3 units 
3 units 
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Spl DIEGO EVENING COLLEGE 
»25 12th Avenue « ' ' 
SaA Diego', CA 92101 



Pat Nunn ' » 

Instructional Supervisor 
(714)^38-1181 



ASSOCIATE OF SCIENCE DEGREE - SOLAR TEOTNOLOGY 

CERTIFICATE PROGI^ - SOUR TECHNOLOGY ' * ' . . ' 

Provides the skills and knowledge necessary for employment in heatings 
y/^ tooling, and solar industries. Includes courses in refrigeration, air . 

conditioning, sol^r maintenance technology, and related instruction, tp ^ 
provide students with the necessary background to effectively function 
as a technician in the energy fi^ld. 



CURRICULUM 



Courses required for the certificate and for the degree : 
Air Con^tioi^ing, Heating, Refrigeration 
and Solar 

hnology 201, 203, 205, 215, 220, 226 



Total 



Additional Requirements ft>r th^ A.S/ decree : 
Natural Sciences ^ 
Social Sciences 
humanities 
Learning Skills 

Select at least one course in eacj^ of t]ie 



^bove areas. 
American Institutions 
Health Education 101 
Physical Education (if required) 



15 

3-6 
> 



CORE EfJERGY CUSSES 
TECH 201 



Introduction to Heating and Air 
Conditioning 



units 



Fundamental terms and principles of applied solar theory, ccwfjfort cooling, 
refrigerant piping, remote air conditipnlng, and gas-fired Xorced air 
heating, including general service and^test procedures. CAn be taken 
concurrently with Air Conditioning, Heating; Refrigeration,*' and Solar 
Technology 205. Three hours lecture, three hours laboratory. 



TECH 210 



Electrical Controls 



^ units 

To irapart the concept o/ solid state cont»is for heating and air 
conditioning systems, terms, *symbols, log diagrams , memory elements, 
^typical devices, and to survey turret commercial systems* Can be 
taken concurrently with Air Conditioning, HeatiiYg, Refrigeration and 
Solar Technology 201 and/^r 205, and/or 215* Three- hours lecture, 
three hours laboratory. 



o 
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SAN DIEGO EVENING COLLEGE conc'd! 




TECH 225 



Solar Service, MalnCenance & Technology 3 units 



An introduction to solar energy with emphasis on the concept^^- Installa- 
tion, and services related to residential solar, potable hot water, and 
swimming pool, spa and space heating systems. The course Includes 
familiarity with the plumbing, electrical and mechanical component . 
systems, and the relationship of each component to the total system. 
Can be taken concurrently with Air Conditioning, Heating, R^rlgeration, 
and Solar Technology 220. Three hours lectujfe. 



TECH 226 



Advanced Solar Service Maintenance 
and Technology 



3 units 



Training m sodar trouble-shooting techniques and design alterations, 
with emphasis on concepts of solar efficiency and cost estimating 
for solar heating systems. ^,The course Includes an Introduction to 
electro/mechanical support equipment and future system design for 
space heating and maintenance. ' / 



V- 
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SAN JOSEICITY COLLEGE 

2100 Moorpark Avenue 

San Jose, California 951^8 



John P. Haley /'jx. 
(408) 298-2181 



ASSOCIATE OF SCIENCE DEGREE - SOLAR TECHNICIAN ^ * , 
CERTIFICATE OF ACHIEVEMENT SOLAR TECHNICIAN 

A technical program designed to develop knowledge and skills iA the 
^ield of solar energy* The program will give the student the necessary 
entry level skills for employngj^^ Teaches electrical schematics, air 
^ conditioning and refrigeration theory as it applies to solar applica- 
tions, brazing, blueprint reading, installation, maintenance and design 
of solar systems, and related mathematics* A student completing the 
suggested curriculum may. seek employment as a solar technician^ estimator 
or sales engineer. 

CURRICULUM 



Associate in S< 
English 92, 9J 
Hist. 55 h Govi 



lence Degree : 
lA or ESL 92 
""55 (or 2i) , Of Hist. 17AB 
Humanities 
Ethnic Studies ' 

Speech 10, 20, 21, /iO, ^1, 45 or 55 (one class) 

Health. Ed. ll - Issues 

P.E. - Activity ' 

Physics 20 - Technical Physics 

Phy. Sci. 19 - Solar Energy Concepts * 

Phy. Sci. 22 - Alternate Energy Sources 

Matrh. 12 - Algebra I or Math. 101 - Technical Math 

A*C. 102A - Rcfrig* Prin. h Heat Transfer 

A.C. lOiAB - Air Cond. FrihcipleS 

Drafting 10 - Basic Drawing 

Solar HO - Active Systems 

Solar 112 - Passive Systems 

Environ. Studies 30 - Energy h Natural Resources 



Certificate of Achleyemen t^ 
Physics 20 - Technical Physics 
Phy. Sci. 19 Solar Energy Concepts 
A*C. lOlAB - Air Cond. Principles 
A.C. 102A - Refrigeration Principles 
Drafting 10 - Basic Drawing ^ 
Solar 110 - Active Systems 
Solar 112 - Passive Systems 



3 
6 
3 
3 
3 
2 
I 
3 
3 

3 

8 
3 

5 
4 
3 



3 
3 

3 
5 
k 



CORE ENERGY CUSSES 
ENV. STUD. 30 



Non-Rcncwabic Energies & Resources 3 units 



An Introduction to non-renewable energy' and resource issues, including 
the historical development of America's resource wealth and the current 
dilemma over dwindling conventional energies and building materials 
faced by our natioA. 



r ■ ' 

SAN' JOSE cm COLLEGE contM ^ 

PHY. SCI, 19 Solar Energy Concepts . 3 units 

Basic concept's of solar energy utilization; solar enei;gy availability^ 
vj heat transfer and storage, and active and •passive solar energy systems. 

Introductory course for solar • technician majors. 

♦ 

PHY, SCI. 22 Alternate Energy Sources 3 units 

Theory and application of nonconventional sources of energy: alterna- 
tive fuels, solar energy concentnrt^^, water and wind electrical 
generation, electric storage, photovoltaic devices, solar ponds, 
^ * and other contemporary >topics. * 

SOLAR 110 Active Systems . 5 units 

Theory and application of active solar energy systems; design of 
syst-ems fot residential, pool, and hot water heating. Analysis of 
/ various types o£ collectors. Emphasis on practical applications^ 

Three hours theory; six hours laboratory. 

SOLAR 112 - Passive Systems * 4 units 

Theory and application of passive solar energy systems. Design of 
a passive system \ox a residential application. Three hours theory; 
three hours laboratory. 



• 
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SANTA ANA COLLEGJE 
Seventeenth at Bristol 
Santa Ana, CA 92706 . 



Donna Farmer, Dean 
Applied Arts & Sciences 
(714) 835-3000 s 



ENVIRONMENTAL ^DIES - Energy Technology Degree (249) and Certifica;.e (499; 
Option \ , 

The associate degree and certificate currlculxim in energy technology 
prepa're students for entry into the field of alternate energy 
technicians in installation and ser;vlce, and as basic solar design 
•technicians. \ 

\ ^ 



CTRJUCULUM 



\ 



Major requirements for the associate i^ science degree and 
requirements for the certificate: \ 



Env, Sk. 151 
Env; Stl 152 
Env» St\ 153 



Solar Energy Technology 1 
Solar Energy Technology II 
Solar Energy, Sources & 

Principles < 
Wiring, Circuitry,, and Control 

for Solar Applications 
Energy Resources, Present and 

Future 

Plumbing, Ducting £. Installation EnvT St. 156 



Env, ^t. ,15?^ 
En^. St. 155^ 



3 
3 
3 

3 

3 

3 



Recommended electives: eight (8) chosen from the following list: 



Power 'Generation L Transmri, 
Gcothcrmal Energy Resources 
Aquaculture & Hydroponics 
Biomass L Energy Production 
Energy: Problems & Decisions 
Topics in Environmental Studid's 
Environment of Man 
Wastewater Management 
Introduction to Management 
Public Works Administration 
Water Mathematics L Hydraulics 
Water Sources & Conservation 



Env, St. 157 
Env. St. 160 
Env- St» 161 
Env, St. 162 
Env» St, 163 
Env, St. 198 
Env. St, 200 
Env. St. 107 
Management 050 
Public Works 060 
Env, St, 050 
Env, St, 207 



/ 



3 
3 
2 
1 

2 

1 

3 

3. 

3 

3 

3 

2 



CORE ENERGY- CLASSES 



Envlrono'ental Studies 151 



Solar Energy Technology 1 - 



3 units 



Basic principles of active and passive solar energy systems', 'Needs 
methods of energy conservation. Design, contructlon, and operation 
of a practical active domestic water heating system. Design .of. 
Swimming pool and hot tub solar heating systems. Not offered e^ery 
semester. Class hours: 3 lecture. * 
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SANTA ANA COUEGE cont'd-. * 
Environmental' Studies 152 Solar Energy Technology II 3 units 



\ 



Insulation and thermal storage calculations for active ^and passlye 
structures* Design and construction o£ attached passive greenhouse 
for home heating- Not offered every semester* Class hours: 3 lecture. 



.Environmental Studies 153 Solar Energy, Sources and . ' '3 units 

Principles ■ ■ *• 

« 

Introduction tp the basic .principles of solar energy^ Infprmatl^n 
as to how the sun's energy may be utilized <firectly in active, passive, 
and photovoltaic systems, indirectly as with w^nd, tidal, anjl 

snt^cost and environmental Impacts of 



t biomass energy. Efficient cost and environmental Impacts of varlous^^ H 
solat systems^ will be Studied. Not offered every semester* Class hours: 
3 l.ectu^e* ' * ^ ' , 

Environmental Studies 154 Wiring, Circuitry, and Control 3 units 

for Solar Applications 

Solar energy system operations* Provides necessary theory and 
practice to perform basic design, operations, maintenance, and 
repair of electrical circuitry* Not offered every semester. Class 
hours: 3 lecture* ^ 

Environmental Studies 155 Energy Resources, Present ^ 3 units 

and Futsre 

An introduction- to present and future energy resources* A survey 
of present fossil fuels and future energy resources, such as solar, 
nuclear, geothermal, and synfuel^^ Economic, social, political, and • 
environmental Impact^^of each resource will be discussed. Not ' 
offered every semester*. Class hours: 3 lecture* 

Environmental Studies 156 Plumbing, Ducting, and 3 units 

Insj^allation 

Design, installation, maintenance, and .^apalr of piping and dticting " 
for active and passive systelns- Not offered every semester. Class 
hours: 3 lecture* 

Environmental sludles 157 Power Generation and 3 units 

Transmission 

Present and future energy sources for direct use and* for electrical 
power generation* Transmission of energy by grids, pipelines, and ^ 
other methods* Not offered every semester. Class hours: 3 lecture* * 
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'SANTA AHA COLLEGE cont'd. ' 



/ . . . • . 

gnvironmentaV Studies 1^0 Geothcnaal Energy Rersources . S units 

Origin » otcurrence, and movea\,enC of hot water , •steam, and associated 
minerals in geot;hermal areas. Uses of geothermal energy and its 
^environmental and economic costs. Not offered every semester, class* 
hours: 3 lecture. 



i 



^ ^vironmental Studies 162 ^ . Biomass and Energy Production 1-3 units 

An introduction to the use of biological materials ps, energy scffircel- 
Included will be information on how methane, alcohol, and other^fuel's 
could ^be prodyced from plant and animal materials. Not offered 
V ^ ^Fvery -semester. Class hours: 1-3 lecture, 

. ■ ^' ' ^ [ 

^ Environmental Studies 163* , Energy * Problems and Decisions -1*2 units 

X A humanistic approach to the energy issue, its, effects, on th^ way 

we live, its policy options and trade-offs as viewed by historians, 
social scientists and natural scienti^sts. Includes a public hearing, 
a fifld tAp, and discussion of local is^sues. Not offered every! 
semfster. Class. hours: 9 week^, 3 lecture. ' • 7 



' Ik 
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Sljptej^ COLLEGE ' / ^ Hartin E. Jack, Jr. 

SCKio'RockliR Rd. Dean of Instructional Services 

Rocklin, CA 95677 (916) 624-3333 
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aiE«GY MANAGEMENT TECHNICIAN -"CERTIFICATE AND ASSOCIATE DEGREE PROGRAM 

The Energy Manageioent Technician Curriculum^ designed. (1) to provide 
students with technical coinpetencies to gain en^loyment as bx\ energy 
manager or technician in entities,^ private or public, that desire re- 
duced consumption or conservation of eifergy sources^ (2) to upgrade 
skills of thoSe currently employed in positions of building maintenance, 
facilities control, or energy consumption control ; and (3) to provide 
Energy ponsumers wi-th the competencies to reduce energy use^m their 
private lives- 

i 

^CURRICULUM \ 



Requirements for Certificate: 



^ , Units 

\.M. 10 Energy Management Principles ^ 3 

E.H. 20 Applied Energy Economics 3 

E.M. 30 Energy Management and Human Behavior 3, 

C. T.R. 64 Low Cost Low Energy Housing 3 

D. T. 8 Blueprint Reading and Sketching 3 

Physics, 10 Descriptive Physics 3 

Wat. Tech. 1 Introduction to Domestic Water Supplies - . . 

21 

Requirements for Associate Degree 



E.M. 10 Energy Management Principles 3 - 

E.M. '20 Applied Energy Economics 3 * 

E.M. 30 Energy Ma^iagement jhd Human^ehayior 3 

C.T.k.^ 40 Building Industry Analysis . 3 

C.T.R. 60 Residential House Wiring 3 

C. T.R. 64 Low Cost Low Energy Housing ^.3 

Wat.. Tech. 1 Introduction to Domestic Water Supplies . . >\ 3 

D. T. 8 Blueprint Reading and Sketching . . 3^ 

Ag. 35A or Ag. 3SB or Ag^ 120A or Ag. 120B 

Identification and' Ecology of Ornamental and ' , ^ 

Native Plant Materials ^ . , 

27 r 

Reconmended Electjves for Associate » Degree 

Physics 10 Descriptive Physics 3 

Physics 28 Special Problems in Physics 2*^ 

C.T.R. 62 Plumbing Installation and Design . . 3 

C.T.R. 66 Sol^r Energy Housing ' 3 

C.S. 10 Introduction to Computing * 3 

E. T. 10' Basic Passive Circuits . . - > 5 

Int. 1 The Environment and the Human Impact 3 

Math A Elementar^^lge^ra . ^ . - 3 



/ 

SIERRA COtXEGEr cont'd- 

Engl. A Kochanics and Basic Composition or 

Engl, lA ^n^sition and Literature 3 

Bys- 85 Oral Communication for Business or ^ 

Pub. Spk. lA Pundamcintals of public Speaking 3 

Psych, 1 Introduction to Psychology or * 

Psych* 12 Contemporary Psychology 3 



.CORE ENERGY CLASSES 

* 

EGY- MGT- 10 ENERGY MANAGEMEMT PRINCIPLES ^' , 3 Imit^ 

An overview of primary energy forms, their history present and 
^future worth, as relates to public, commerce and industry"-^ Energy 
as It relates to architecture, engineering and public agencies, 
For beginning students and those who are now m cnergy-related 
occupations* 

Class hours: 3 hours lecture 

EGY- MGT- 20 APPLIED ENERGY ECONOMICS 3 units 

Course includes life cycle costb of^ basic energy and how it is 
affected by socio-political actions, legulatory agencies, and 
business pl^nS- 

Clas^h<jury: 3 hours lecture , 



EGY- MGT- 30 ENERGY MANAGEMENT AlID HUMAN BEHAVIOR 3 un 



Applicatibn of knowledge and techniques of the social ^d be- 
hdvorial sciences to the selution of practical problems encoun- 
tered in energy r^nagement- Includes study of attitudes* toward 
energy consumption, sources or resistance to energy-conserving 
measures and technique for modifying energy- related b^^iavior. 
Field research projects- 
Class hours: 3 hours lecture 

C.T,R- 64 LOW COST LOW ENERGY HOUSING 3 units 

A Study of the various methods of conserving home energy: 

heating, cooling , weatherizatiiOn, tjuil ding i. standards, low 
e/%rgy systems, e^- - ^ 

Class hours: 3 hours lecture • ' s-J» , 

C.T,R- 66 SOLAR ENERGY HOUSING , . 3 unites 

A study of heating, cooling and solar s^fetems^ building 
stan'ciards, wind power, low energy systems, and alternate 
forms of energy - 

Class hours: 3 hours lecturo * * 
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VISTA COLLEGE Michael B. Hills 

2020 Hllvla Street^ Suite 200 — Program Planner 

Berkelex, CA 94704 . Alternative Technology/ 

Environaental Management 

; • (415) 841-8431 

AJSOCUTB OF SCIENCE DEGREE IN ENERGY TECHNOLOGIES ' ) 

MITli AN OPTION IN SOLAR OR CONSERVATION TEQINOLOGIES 




This prograa will go- into etfect.Pall, 1980. 



Major requirements for the A,S> Degree with a solar option : ^ 
Ecology 5.3 • 
ET 51: Energy Options ' 3 

Chemist^ry VA * 5 \ 

ET 53; Solar Energy I - .3' . , 

Chemistry IB , 5* . Jl 

Math Ia ' 4 

54: Solar Energy Systems II 3 
ET 56: Energy Auditing 2 
Ecology 30 3 

ET 99A: Flfelsl Studies \-5 * • , 

ET 57; Shelter DcTsign 3 " 

ET 58: Construction/Desiga and 6 



Ma^iitenance of Solar Devfces 

ET 99B: F"it?ld Studies. 1^ 

Gene r^l ^duca tion/Effec tiVes 2^ 

f- Mal^r.equirements- fior the A.S. Degree with a conservation option ; 
V. Ecology 3s i ^7-1 ^ 

ET 51: Ene\gV Whons , '3 

' Chenf.6try 1^ 5 " 



. ET 53T" ^olaf.^ftejrgy I - ^3 
' ♦ Chemistl-/ IB*^ 5 
Math li',, ^ - , '4 
ET 54:.splar Enetgy System II 3 
- , ET Se^s^rgy Audkiog 2 * 

Ecology ^Crv. •y 3, ' • 

, ■ * ET 99A: Field Studiis 1-5 

ET 60: Resource Dev^ Adnl^. 3 / , ■ 

LUH 5y. ,Enx**topact Report "3 ' 

Cheafl try iO . ^ * 3 

ET 99B: Field Studies . 1-5 ■ 

Genjk^l ^ftcation/Electives 2- 

ENERGY COURSES ' ' , . 

F 51 Energy Options 3 unit* 

Acccrdlng^o many energy experts, oil and gas reserves will last for 
another 25f years at the most. This cour;ge will survey the many alternatives 
J to our traditional energy style as well as exaa^ine the validity of the 

energy crisis itself and the need for national^ energy policy. Three hours 
lecture. 

ERIC ^ ' 44 J ^ 



V'ISTA COLLEGE tont'd. , % 

ET 53 Solar Energy Systems I "\ units 



Itit reduction to the theory of solar entrgy capture and conversion and 
met;hods far Its use in the heating and cooling of homes, and in the 
heating of domestic water supply. Topics will include basic so^ar con- 
cepts and engineering principles^ sizing systems, operation and conotruction 
of wat^r heating systems, passive and iictive systems for heating and cooling 
attached greenhouses, cost considerations, choosing the commercial i»ystem 
appropriate to your ^Ipplicat Ion. Three hours lecture. " 



ET 54 , Solar Energy Systems II 3 units 

An advanced course in the design, engineering, installation and monitoring 
of ^solar energy systems for heating homes, domestic water supply and swlmmin 
pool^# Topics include system selection, heat loss calculations, engineering 
methods, insta^lat ioit procedures, and methods to monitor thermal perfor- 
mance of system. This course is intended for students interested in pur- 
suing employmopt in the solar energy field. Three hours lecture. 



ET 55 ' Solar Energy Systems III 3 units 

An advanced course In the design, engineering, installation and monitoring 
uf solar oncrgy systems for the heating, cooling, and water suppTies of 
institutions, office buildings and apartment complexes. Recomraended for 
• students pursuing a major o^ certificate In Energy Technologies (Solar 
option). Three hours lecture. 



ET 56 ^ Energy Auditing 2 units 

An Intensive cxaminaltlon of household energy usage, conservation, design 
and reh^ablll tation. Topics covered include energy concepts, heat loss 
I calculations, basic^solar concepts, site selection, design improvements, 
appliances and utility syste;ms. Two hours lecture. 



ET 57 .^Shelter Design 3 units . 

.An In^ruduttion to the techniques and technologies of home construction 
and renovation fro*m the point of view of resource conservation and solar 
energy employmflenC^ Topics include siting of a new home or determining 
the value uf an existing home, basic design conslderdtlons oV floor plans, 
material usage, structural engineering, fenestration, etc. Passive use 
of solar energy will boi emphasized. Methocfs of tailor Ing^des Ign to build- 
ing codes *wlll be discussed. Three hours ^lecture. 

V 

ET 58 . Cowstructlon/Deslgn & MainCenance 6 units 

of Solar bevlcos 

« 

The techniques of design, constri/c t ion and malntenance^uf solar devices. 
Required for those students purS4ilng either a certificate or a degree In 
Energy Technologies (Solar option). Four hours lecture/six hours laboratory 
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* ET 60 ^ ^Resource Development aiyf 3 units 

' Administration 

An introduction into* thd decision-making and enforcement apparatus whlc^ 
is concerned with the administration of odr energy resources. This 
course is required for thcfse students who are pursuing either a decree 
or certificate in Energy Technologies (Conservation option). Three hours 
lecture. . . 

• I- 

; * , ' ^ 

ET 161 Politics of Energy ' , 3 units 

* ■ ' , V ' 

An examination of the administrative rules , regulations , procedures 
and politics which influence the use of energy. Recommended for students 
pursuing a certificate or a major in the Conservation option. Three 
hours lecture. 

ET 63 ' - ^ Solar Electronics \ r 3 ^ni^s 



ipics 



The application of basic electronic principles to ^olar systems. Topics 
include generation of electric power with solar Systems. Topics Include 
generation of electric power with solar cells, Installation and operation 
of solar controls and the use of electronic Instruments for testijig and 
monitoring solar systems. Offered jointly with Laney College. ^ Two hours 
lecture/ three hours laboratory. 

ET 80 . Solar Greenhouse Design 1 unit 

X 

Practical course in the design and management of solar greenhouses for 
homesitep community and comerclal production of food plants. Recommended 
'for solar greenhouse construction. Three hours lecture. 



ET 81 Solar Greenhouse Construction 1 unit 

Practical course in the construction of a solar greenhouse for home site, 
community and coioacrcial production of food plailte and ornamentals. 
This course is a follow-up to solar greenhpuse desi^ and management. 
Three hQurs lecture. 



ET 83 Wind Enejrgy Systems I ' Tr^it 



An introduction to wind energy systex&s. Class will learn about the histor) 
of wlnd;*powered devices, their evolution and refinements. Technical aspects 
of wlnd^generator design through such parameters as power-coefficients, 
tip^pced ratio, and drag vs. lift designs. Further topics include wind 
siting, details of water pumping systems and wind-electrlc generators in 
detail. * ' > ' 
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VISTA COLLEGE cont'd. ' ^ ' , 

ET 84 ^ Wthd Energy Systems II * 1 unit 

An advanced course on wind energy systems. Class will learn in greater 
detail the technical aspects of generator design through the interrelation 
of power-coefficients and tip speed ratio. Testing and evaluatinii the ^ 
perforxaance of various air foils on a wind generator main frame utilizing 
compressor, hydraulic puaps, and'altemators as a load. Further discussion 
of sail wind designs, introduction to thl Darrieus and Giromill rotojr. 
Eighteen hours toc^l. • ' 

7 

ET 90 • House Tuning 1 unit 

Instruction in methods of energy, water and production of wastes in the 
homes. Topics include weatheilzing, insulation, appliahce efficiency 
checks, plumbing checks, reducing waste at the market and in the kitchen, 
grey water recycling and comporting. Three hours lecture. 



ET 91 Institutional Energy Auditing 1 unit 

This course is designed to provide assistance for imprdvlQg the energy 
efficiency of existing equipment and for identifying and implementing 
cost effective energy saving in buildings and equipment. Sources of 
funds to assist-^in implementing changes wtU be identified. Three hours 
lecture. 



ET 98 . • Selected Topics .5 units 



Designed to perait investigation in depth of topics not cover^T^ 
catalog offerings. Cdurse content, hours, and unit credit to 1ie dc 
by the apprc^riate department in relation to community- student inte 



by regular 
determined 

w - -« « - ^ "fX *" ^.wiiiMiuiiA w^-owuucm. interest 

and/or available stafjf* Hay be offered as a seminar, lecture, or labora- 
tory class* ^ 

IT ^ , - 

/ ' 

ET 99AB i Field Studies 2>10 units 

Directed studies for students working in the Energy Technologies field. 
Required for students' major ing in Energy Technologies*. 



7 



i 



o 

ERIC 



c 



i 



rRfctTION 2 COURSE OFFERINGS 



College Name Course Title Catalog Title 

^ • ^ 

College of Alameda ^ No applicable courses offered 197j9/80 

555 Atlantic Avenfue ^ * 
• Alameda, CA 94501 ^ 

Allan Hancock College SolSr Energy ^ (X) * 

800 Soutn Collfege Drive ^ 
'Santa Haria, CA 93454 

Ted S, Sypolt, Assoc. Dean 
Applied Arts & Sciences 
Dick Dickson 
(805) 922-6966 



American River College 
4700 College Oak Drive 
Sacramento, CA 95841 , 

Ron Kongy Assoc. Dean pf 

Instruction 

(9i6) 484-8011 



Solar Energy Natural 

Science 25 



Antelope Valley College 
3041 West Avenue K 
L^ncaster^ CA 93534 

Frank C. Roberts, Deati of 
Technical Education 
(805) 943-3241 V 



Everyday Energy 



.PHY SCI 52 



Bakersficld College! 
1801 Panorama Drive 
Bakersfield, CA 93905 

Harriet Sheldon 
(805) 395-4421 



Solar Hea^k^^ and Solar I 

Coo ring ofTce 
Buildings 



residential 



Barstov College 
2700 Barstow Road 
Barstow, CA 92311 



Int|:oduction to 
Residential Solar 
Energy - 



PHY SCI 5 



Richard H- Reeb^ Jr. 
Ass't. ^an - Academic 
(714) 252-2411 



Butte College . 
^ Route 1, Box 483A 
OroviUe, CA 95965^ 

* Raymond D. Carrozza 
(916) 895-2485 



Solar, Energy Systems - TECH 280 

Designs & Appli. 
Solar Hot Water - * TECH 281 

Systems, Desl^s, and 

Installations 



* (X) - Inf9rmat'ion not available. ^ 



* Cabrillo Col'lege ^ 


Fundamencals of 


SET 50 


3 


6500 Soquel Drive' 


Solar Energy 






Apcos, CA 95003 , . 


Solar Tech. & Fab. I 


SET 51 


U 




Solar Tech. & Fab. II 


SET 52 


. U 


David Burton, Coordinacor 


Sojar Hone Design 


§ET 53 


3 


Solar Energy Tech^ Program 


Scalar Archiceccure 


SET 54 


3 


(408) 425-6235 - 


Solar Remodeling I 


SET 55 


•2 




Solar Remodeling II 


SEf 56 . 


2 


Jack Snyder, Dean 


So'lar Energy in Agri. 


SET 57 


U 


Occupational Education 


Appll. of Solar Energy SET 58 


2 


(•408) 425-6000 


in Agriculture 








Solar Electronics 


SET 59 


2 




Wind Energy 


SET 60 


2 


" J. 


Solar Energy - Comm. 


SET 61 


2 




Scudics 








Solar Field Studies 


SET 62AB 


2-1 




Special Studies 


SET lOS 


2-2 


Canada College 


Intro, to Solar Heat. 


(X) 


(X) 



4200 Faro Hill Blvd. 
Redwood City, CA ' 94061 

'John H. Rhoad;^, Director 
Administrat ivej Sorvices 
(415) 364-12J2 



Collbge of the Canyons 

26455^ N. Rockwell Cdnyon Rd 
Valen<;ia, CA 91355 



No applj-cable courses offered 1979/80 



CerritOxS College 
• 11110 Ea^>t Alondra Blvd. 
Norwalk, ^CA 9065O [ 
\ 

Dean Paige,, Assoc. Dean 
Science, Eng., 6 iflath. Division 
(213),^60-2451 



-So^ar Heat. Install. 
Sojar Heat. Design 



■Solar I 
Solar II 



Cerro Coso College 
Rid^ecrest, CA 9^3555 

Robert L. Takacs 

Campus Coord inatar • 

So'lar Energy Technology 

Program 

(714) 375-5001 



ERIC • 



Intro, to Solar Energy SET 55 
CoLfectors h Enejgy SET 56 

Storage ' ^ . 

Solar Sizing Design & SET'57 

Retrofit 
Materifils h Mat. SEf 58 

ESandllng 
Operational Diagnosis SET 59 
Non-Res. Appli. & SET 62 

Future Technology 
T^ech. Survey of SET 63 

Energy Sources 
Eco. ,.Code^, Legal, SET 64 

Consumerism 



*Refer to Sect-ion I o/ syllabus for more information. 



2 
3 

2 

3 

3 
3 



s 2 



Chabot College 


* 

Solar Architecture 


ARCH 68. 


(X) 


Hayward Caispus 








25555 Hesperian Blvd. 








Hayward, CA 94545 




* 




Richard Avelar 


• 


* 




Arch, Instructor "* 




» 




(415) 7,86-6854 


• 






I 

Chabot College 


Solar Heat* Fund* 


ENG T£tH 10 


3 


Vallev CasiDUS 








3033 Collier Canyon Rd- 








Livenaore, CA 94545 








Barbara Mcrtes, Dean 








(415) 455-5300 


• 

* k 






Chaffey College 


Orientation to Solar 


ST 50 


1 


5885 Haven Avenue 


Technology 






• Alta Loma, CA 91701 ' 


Intro* to Solar 'Tech; 


ST 500 


4 




Solar Hydronic Sys. 


ST 502 


3 


WiUiaia D. Hunt 


Solar Air Syjstem ' — ^ 


ST 504 


3 


^Solar Program Coordinator 


Solar Heat Transfer 


ST 520 




(714) 987-1737 — ' 


' Solar Sizing 


ST 522 




Ext. 412 or 405 


Blue Print Reading h 


ST 524 


2 


' If 


Sketching 








Solar Energy Seminar 


' ST 526 


2 


• 


Energy & Society 


SOC SCI 602 


(X) 



Citrus College ' 
18824 E. Foothill Blvd* 
Azusa, CA 91702 

George Bratt 

(213) 335-0521, ext. ^379 



Alt** Energy Sources 
Solar Heat Install* 



PHY SCI 102 
PUB SER 200 

4 

i 



3 
2 



* Coastline Community College * 
^ 10231 Slater Avenue 

Fountain'valley, CA 92808 

S. Arthur Martinez 
•Assoc- Dean - Area IV 
(714) 898-9871 ' 



r 



Principles of Energy 
Management 

Lighting Syj>. Designs 
System Analysis for 

Energy Management 
Energy Mgot* & Human 

Behav ior 
Equip* Appli^ for Env. 

Control - 
Energy Mgmt. Plan. 
Energy Mgmt* 
Practical Eng. Eco. 
Environmental Equip. 



Energy 300 

Energy 301 
Energy 302f 

Energy 303 

Energy 310 



Energy 320 3 

En. Mgmt. 100 3 

En* Mgmt* 101 3 

En. Mgmt* 210 3 



^ * Refer to Section I of syllabus for more 4oforroation. 



\ 



Columbia* College 

P.O. "Box 1849 

Colunbla, Ca' 953ip 
« 

Ross Carkeet, Jr. 
(209) 532-3141 



Alt. Energy Sources: 
Solar & Wind 

Ait. Energy Sources: 
Methane, Water, 
Geothennal, Etc. 



NAT RES 105 
NAT RES 106 



Conpton Comunity College 
nil E. Alondra Blvd. 
Compton, CA 90221 



NoApplicable courses offered 1979/8&-v^ 



V 



* Contra Costa College 

2600 Mission Bell Drive 
"San Pablo, CA 94806 

Robert Martincich 
Dean of Instruction 
(415) 235-7800 



Alt. Energy Resources 
Energy DMecsna 
Nuclear feiergy,> It*s 

Problem^ & Potential: 
Solar Energy . 
Thermal Insulation 
Energy Conservation 

in the Home • 



ENG 110 3 

PHY 114 ^ 3 

Pgr 115 3 

ENV DES 115 3 

ENV DtS 116 3 

Home Eco. 115 3 



* Cosumnes River College. 
8401 Center Parkway 
Sacramento, CA 95823 

J ^ 
Robert Gari 
Harold House 
(916J 421-1000 



Intro, to Solar Energy ENV DES 31 
Systems 

Solar Heated Water ENV DES 32 

S^s* for the House 
Intro, to Solar ENV DES 33 

Collector Const. 
Re8« Energy Cons. ^ ENV DES 46 
Alt. Energy Systems ENV DES 47 
Solar Energy Appliance ENV DES 71 

Constr. & Install. 



1 

1^ 
1^ 
3 



Crafton ttiUs College 
11711 Sand Canyon Rd. 
Yucaipa, CA 92399 



No applicable courses offered 1979/80 



-Cuesta^ College 
P.O. Box J 

San Luis Obispo, CA 93^06 

Edwin M- Pearce 
Dean of Instruction 
(805) 544-2943 



Appli. of Solar Energy CT 60 
Systems 



r . 



\ 



ERIC 



Cuyamdca College 
2950 Jamacha Road 
El Cajon, CA . 92020 



Donald J« Ferris 
Coordinator, Industrial Tech. 
(714) 464-1930 . 



Energy Sources & Power ENGR 111 3 

Distribution i 
Salar Appli.^; Home & ^^^ECH 299 (X) 

Industry 



5^ 



*^^«ier ,to Section I o^ syllabus for more information. 



Cypress College 

9200 Valley View St, 
Cypress^ OA 90630 



No applicable courses offered 1^79/80 



De Anza (Tollege 

21^50 Steven Creek Rd. 
Cupettino, OA 95014 

Kent 

Dean, of Sciences j 
(408) 996-4567 



Utilization of Solar ENa<^369 

Energy/ 
Deslgn/6f ^olar Energy ENG 379A 

Sya.-Heat. i Cooling 
Design of Solar Energy ENG 379B 

Sy^.-Heat. & Cooling 
Solar Energy for' the . IND TfeCH,60A 
*Consuiaep . . - . . / 

Solar Energy for the IND TECH 60B 
' Homeowner * 



3 
2 
2 
1 

A. 5 



College of the Desert 
43-500 Monterey Ave. , * 
Palm Desert, CA 92260 

John Marzicloa, ext* 201 
Bruce Usher, ext. 290 
(714) 346-8041 



Intro, to Solar Energy ARCH IJ 
Solar Technology I EnRe 60 
Solar Technology II EnRe 61 



(X) 

3 

3 



Diablo Valley College 
321 Golf Club Road 
Pleasant Hill, CA 94523 

John G. Kelly 

Dean of Instruction 

(415) 685-1230 



Flat Plate Solar 

Collector Heat. Sys. 
Buildings & the Energy 'e1}5^150 

Problem > 



AIR COND 150 ^^X) 



•^East Los Angeles College 
1301 Brooklyn Ave. 
Monterey Park, CA 91754 



No applicable courses offered 1979/80 



El Camino College"^ 
16007 Breoklyn Ave. 
Via Torrance, CA 90506 

Ed J. Murashi, Dean 
Occupational Education 
^ (213) 53^-3670 

' Evergjreen Valley College 
^ 3095 Verba Buena Road 
San Joise, CA 95212 



Solar Heating/Air Cond.AIR COND 20 (X) 
Construe tioA Tech. CQN^ECH 1/4 (X) 



No applicable courses offered 1979/80 



ERIC 



Feather River College 
' P.O. Box riio 
.Quinc^, CA 95971 

Bill Martin^ Instructor 
(916) ;283-0202 



Solar Utilization 6. NAT RES 75 2 
• Energy -Wise •Const. 

Alt. Energy Lab Forestry 95A (X) 



'0.3 



Foothill Collggfe 
12365 El Monte RQad 
Los* AlJtos ilills, CA 94022 

. Don Leach 
Eng. ^Dept. Chair 
(415) 948*8590 



Fresno Cltr College 

1101 E. University Ave, 
Fresno, CA 93741 



Resource Mgjat. in Env. ENV STUD 3 
Natural Resources & ENV STUD 4 
Env. Set* 



Solar Energy 
Solar Systems 



Rithard M. DeKoning, Tech-Ind Division, ext. 8778 
Dennis C* Wash, Tech-Ind Division, ext. 8523 
(209) 442*4600 



SOC SCI 47 
AIR COND 55 



4 
4 



Fuller ton College 

321 E, Chapman Avenue 
Fullerton, CA 92634 



No applicable courses offered 1979/80 



Gavilan College 
I 5055 Santa Teresa Blvd. 
Cilroy, CA 95020 



Principles of Solar 

Energy Sys. Install, 
Solar Heat. Systems 



Herb Ellenburg, Division Chair 
Occupational Education 
(408) 847-1400 



CON TECH 66A ' 3 



CON TEOl 66E ^ 3 



Glendale College 

1500 N. Verdugo Road 
Glendale^ CA 91208 



Energy 



TECH 101 



David Davenport 

(213) 240-1000, €xt\ 312 



'Golden West College 
15744 Golden West St* 
Huntington. Beach, CA 92708 



Applied Solar Energy 



i 



Gene Tardy, Associate Dean 
Voc. Ed. 5r Instr. D^lopment 



r 



PHY SCI' 115 2 



(7U) 892-7711 

Crossmont College Nt/appllcable courses offered 1979V80 

8800 Crossmont College Dr. 
El Cajon, CA 9202O ' ' 



(Jo^a 



5^ 



/ 



HA^cnell College 

156 Homestead Avenue 
Salinas » CA 



V 



[mp^rial Valley College 
' P;o, Box 158 ^ ' 
^ Imperial; CA 92251 



Ho applicable coursos offered 1979/80 



Ale: Energy Tech* • CETA 

Training 
Alcohol Fuels Produc- (X) 
tClon 



(X) 
2* 



Philip E. Chaapagne 
Alternate Energy Coordinator 
(7U) 352-8320 



t Indian Valley College 
' 1800 Ignacio Blvd. 
Novato, CA 



4 

No applicable courses offered 197^80 



,^265y^ 

so:nC3k 




(X) 

(x> 



Lake Tahoe |kymmunity College Solar Energy (Intyo.) SCjJ 11^ 

ike Tahoe Blvd, Passive Solar for/ " PhV^SCI 131 

Builders y \ *^ 

The Sel£-Suf flfcient PHY Sf^ 131,-^ (X)" 
Home 



e Tahoe, CA * 95702 



Rogpr Welt 

A^soc.^Dean of the College 
(916:? 5^1-4,660 . 



V 



^ Laney Col leg^ 
^ 90O Kail op Street , 
^ baklan^ir CA/ 9A607 



Lassen College 
P.O. Box 3000 
Susanville, Oi 96130 

Jim Sweet 

(91B) 25;-6181,- ext/ 230 



4 



No applicable courses^of^ered 1979/80'^ 



Alt. Sources of 
Energy • 



PHY SCI 10 ■ 1 



V. 



t 



Long' Beach City College 
' A901 East Carson St* * 
Long Btach, CA 90808 

Les Harris, DeAn 
Occupational Education 
/ (213) A20-4111 



Energy for the Future. £NV SCI 1 



; "Xos,Angt iesS City College 
853 Nortrh Vermont Ave. 
^; Los ^\ngt'le8,^CA 90079 y 



No applicable courses qffered 1979/80 



*Los Angeles Harbor College 
1111 Flgueroa Place 
Wilmington. CA 90744 



No "app'llcable courses offered 1979/80 



Lo& Angeles Mission College 
1101 San Fernando Roa^ 
913fo 



San Peraando, ^ 



No applicable courses offercLd 1979/80 



L<?& Angeles Pierce CoUefee 
6201 Winnetka Avenue 
Woodland Hills. CA 91371 



Los Angeles Southwest College 
1600 W.„ Imperial Highway 
Los Angeles, CA 900A7 



No applicable courses offered 1979/80 



\ 



No applicable, courses offered 1979/^ 



Los Angeles Tr^de Tech* 
AOO W, Washing^n Blvd. 
Los Angeles', 'CA '90015 



Solar Energy K EN MGMT 188 3 

Energy Mgmt* in Bldgs^ EN MGMT 189 3 



Dr. Ncal Adams, Instructor 
(213) 7A6-0800. ext. 273 



Los Angeles Valley College 

5800 Fultoa Avenue A * 
^ BlVan NuyS^. CA 9U01 

Phyllis S»8nes 

Ass^C* Dtan (A Instruction 

(213) 781-1200 



Solar Energy Tech I (X) 
'^Solar Energy Tech II (X) 



(X) 
(X) 



Los Medanos College 
2700 E* Loland Road 
Pittsburg, CA 9A565 

Stanley H. Chin . 
^ Dean of Nat- Sci- 6f Related 
Occupations > 
(415) 439-2181 



An Ethical Inquiry 
Into The Societal 
Issues of Energy 
Solar Energy 5r You 
Solar Energy & Con- 
<>ervatlon * 



PHY SCI 3Ta 



PHY SCI 97 
BIO SCl 97t 



College of Marin ' 
Kentfield, CA' 94904 

Don Martin , ^ 

(415) 457*8811 



Energy Efficient Des. ADULT ED 

^ Alt. Energy-Sources* ' 
Solar Energy Utili. ADULT ED 
Energy 6r The Way W6 NEWSPAPER 
Live • 



(X) 



'3 



Mendocino College 
P.O. Box 3000 
Uklah, CA- 95^82 

Raymond D. l*Iedllck 
Dean of Instruction 
{707) 462-0571 , 



Enecgy 



PHY SCI 94 



(X) 



* Merced College 
3600 M Street 
Merced, CA 95340 



Energy Sys. &'Cons» IT 39 
Solar -Energy - Res, IT 40 
Application 



Jin Cox, Instructor 
(209) 723-4321 



Merrltt College 

12500 Canpus Drive 
Oaklaiid, CA 94619 

* * 

Lloyd C. Baysdorfer 

Ass't^ Dean of Instruction 
. (415) 531-4911 



Surviving the Energy BIO SCI 48A 3 

& Resource Crises 

Household Self-Rellance ECOLOGY 48A 1 

Alt. Energy Sources ECOLOGY 48Q 1 

Appropriate Tech/ Lab ECOLOGY 48D 1 

Solar Energy for the 'ECOLOGY 48F 1 

Home 



Mirra Costa College 
One B^irnard Drive 
Oceanslde, CA 92054 



No applicable courses offered 1979/80 



Mission College 

3000 >lission College Blvd- 
Santa Clara» CA 95050 



Energy 



(X) 



Dr. T. A. ,Thode 
(408) 988-2200 , 



Modesto College 
College Avenue 
Modesto, CA 95350 

Bill Vfilson, Doug Beaman, 
Ron Alvos 

(209) 526-2000 



Energy 

Solar Energy Appll. 
Energy & Th,e Vfay We 
Live 



PHY SCI 163/63 3 
PHY scr &0i36a 3 



POL SCI 198 



1 



ERIC 



Monterey Fenlns^ila College 
9ftO Fromont Aiiehue ^ 
Mc>ntt>Tey, OA / hiS^AP 

'Dr. Philip Nci«h 
As**octate Dean 
Instructional Planning 
(408) 646-4035 ^ 



Solar & Alternate QTEC 200 3 

Energy Systems ^ 

Solar Sys. 6. Energy CTEC 295/1 6 

Conservation * 

Alt. Energy Practlicum. ,CTEC 295/2 3 

Bci^lc Skills/Alt. ' CTEC 295/3 ,4 

Energy 



Refer to Section I of syllabus for more information. 



.07 



49 



Moorpark College 
7075 Campus Road 
hoorpark, CA 930^1 



Mt* San Antonio College 
1160 N. Grand Avenue 
Walnut, ^CA 91789 ^ 

Irvin Colt ^ 

Admin. Dean» Occ. Programs 
(714), 594-5611 



Mt. San Jacinto College 
21-400 'Highway 79 
San Jacinto, CA 9238J 

Benton Caldwell » Dear 
Vocational Instruction- 
(714) 654^73rl 



No applicable courses offered 19^9/80 



I 

Solar & Alt . Energy 

Sources 
Solar Energy Systems 
"^Installation 
Energy Options and 

Issues 
Solar Energy 
Geothermal Energy ' 
Nuclear Eneifgy 

) 

Solar Energy Appli. 
Solar Collector Des, 
Solar System Design* 



AIRC 70 

AIRC 71/71L 

PHSC 20 

PHSC 22 
PHSC 24 
PHSC 26 



ENGR 4 f 
ENGR 6 
ENGR- 7 

t 



\ 



3 

3 

3 

1 
1 
1 



3 
3 



Napa College 

2277 Napa-Vallejo Highway 
Napa, CA 94558^ 



No applicable courses offered 1979/80" 



Ohlon'c College 
P.O. Box 3909 
J'remont, CA 94538 

, Dr. Neil McCallum 
• Dean of Instruction 
(415) 657-21Q0 



Pej?«ohA Use of Solar 
Energy 



CPS 45a 



Orange Coast College 
. 2701 Falrview' Road 
Cos fa Mesa, CA 92626 

Bill Abernathy 
Technology Division Chair 



(714) 556-5812 



Energy Sources 
Passive Solar Design 
v£olar Installation - 
Operation 
Solar System Design ' 
Ener^ Audi/ Tech. 



^ SSlar Ap{;lications 



Energy 111^ 

Energy 112 

Energy 115 

■Energy 117 

Energy 119 

Energy 121 



2 
3 
3 

3 
3 
3 



Oxnard College . Intro, to Weather. & 

P.O. Box 1600 Climate 

Qxg^ard, CA 93032 * Energy Cons. & Alti 

Energy Sources 

Ferntindo Cuei/as 

Division Director for Hath/Scicnce 
(805) 488-0911 

Refor to Scttlon I of syllabus for more information. 



GEO 103 



ECO 1 



3 . 
(X 



Palo Verde College Energy Cons. /Alt. PHY SCI 39 

811 'W. Chanslorway Energy Sources 

Blythe, OA 92225 

Dr. Margaret H. Arter 
Dean of Instruction 
(7U) 9'22-6168 

Palooar College ^ No applicable courses offered 1979/80 

lUO W. Mission 

Sdn Marcos, CA 92069 ^ * 



Pasadena^City College^ 
1570 Colorado Blvdi. 
Pasadena, CA 91106 
Vernon SpduldinR 
(213) 578-7301 

Portervi'Ile College 
900 South Main Street 
Portervllle.^CA 93257 



Energy Sources, 
Resour( os , d Uses 

Energy Management 
in Structures 



ENERGY 100 3 
ENERGY 102 3 



No applicable courses offere'd 1979/80 



College of Che Redwbods 
^Eureka, CA 95501 

Dr. David Mills 

(707) 443-8411, ext. 424 



Energy Savings in 
Construction - 
Uses of Energy ^ 
Solar Heating A 
Solar Heating B 
Solar Heating C 



CON TECH 73 

ENV SCI 15 
ENV SCI 20A 
ENV SCI 2QB 
ENV SCI 20C 



Reedley College 

955 North Reed Ave, 
Keedley, CA 93654 



No applicable courses offered 1979/80 



Rio Hondo College 

3600 Workman Mill Road 
'Whltcler, CA 90608* 



No ai>plicable courses offered 1979/80 



Riverside City College 
4800 Magnolia Avenue » 
Klverslde, CA 92506 



JerrV|*' 
(714^ 



Carter , Instructor 
684-3240 . 



Sacrarurnto City College 
38^5 l-reeport Blvd. 
ySacraaento, CA 95822 



Solar "Energy Appll. AC 52A 



Don (.off, A.ss't. Dean 
Technology Dlvislo 
(916) 449-7568 



Refer to Section 



Basic Solar Heating & 
' ^^yiCbollng Systems 
Alt^ Energy Cons. 
B^slc Active Solar 

Heat. -Cool, Systems 
Basic Solar Photo- 
Voltaic i Wind Energy 
^ Basic Electric 
Vehicles * 
I of syllabus for more information. 

^5^ 



MET Ul 



MET 
MET 



150 
151 



'iff 



MET 152 



MET 153 



<k-3 

, 3 

3 

■ 3 



^Saddleback College 

28000 Marguerite Parkway 
Mission Viejo, CA 92692 

Lee Waian, Coordinator 
Eaviroruaental Studies 
(714) 831-4694 



Ijitro,,to Solar Energy SOLAR TECH 100 

Solar Construction I SOLAR TECH 101 

Solar Construction II SOLAR TECH 102 

Domestic Hot Water SOLAR TECH 103. 
Systems^ 

Pool &:^ace Heating' SOIAR' TECH 104 

Solar Controls & 'SOLAR TECH 105 
Sensors 



2 
2 

2 . 

2 

2 
2 



Saddleback College 
North Ca;ipus 
5500 Irvine Center Drive 
Irvine, CA 92714 



No applicable courses offered 1979/80 



San Bernardino Valley College Solar Energy - Tcch^ 
701 S. Mt, Vernon Ave. * & Maintenance 
San Bernardino, CA 92403 

Jim Wheaton, Inscriktor * \ 

i^arry Smith, Dean ok Instruction 
-(714) 888-6511 \ ' 



REFRIG 148 



* San Diego City College 
1313 Twelfth Ave. 
San Diego, (^A 92101 

Walter DeFelice, Jr. 
(714) 280-7601- 



Solar Service, Main,, 

6t Technology 
Ad^ Solar Service, 

Main., & Technology 



TRADE/TECH 225 3 
TRADE/TECH 226 3 



San Diogo^>icsa College 
7250 Mesa Collcfee Drive 
San Diego, CA 92111 

Robert h* McCommins 
Dean of Administration 
(714) 279-2300 



San Diego Miramar College 
10440 Black Mountain Rd. 
San Diego, CA 92126 • 



Utilization of Solar 
Energy ' ^' 



50N TECH 215 



No applicable courses offered ^979/^0 

r 



City CaVlege of San Francisco No applicable courses offc#:cd 1979/80 
50 Pht^j^n Avenuo 
San FraiviscQ, CA 94^12 




Saji jfoaiijrn>.J)eUa College No applicable c 

5I>1 Ve^-fic Ave- 
Stmkton, OA 9^207 



ourses 



offered 1979/80 



ERIC 



*Reler to srrtirtn I of syllabus for rt^re information 



San Jose City College 
2100 Moorpark Ave» 
San Jose, CA 95128 

John P. Haley, Jr« 
(408) 298*2181 , 



Solar Energy Concepts 
"Alt. Energy Sources 
Energy & Natural Res. 
Active Systems 
Passive Systems 



PHY SCI 19 
PHY SCI 22 
ENV STUD 30 
SOLAR 110 
SOLAR 112 



College of San Mateo 
»I700 W, Hlll-sdale Blvd. 
San Hateo, CA 9A402 



4 • 

No applicable courses offered 1979/80 



* Santa Ana College 

Seventeenth at Bristol 
S«nta Ana, 92706 



Bruce Alexander 
Env. Tech., Dept, 
(7U) 835-3000 



Chair 



Solar Energy Tech 1 
Solar Energy Tech II 
Slolar Energy ^Slbin&ces & 
[principles J 
^Wlrhi^ Clrcj|it?3r & 
Contr&i-^or Solar 
Applicati^on ^ 
Energy Resources » 
Present & Future 
Power Generatloa^& 
Transpoi^tatlon 
Geothenaal' Eiiergy Res* 
BloCK^s 6t Energy Prod« 
Energy: Problems & 
Decisions 



ENV STUD 151 3 

ENV STUD 1^2 3 

ENV STUD 153 3 

ENV STUD ISA 3 



ENV STUD 155 ^ 3 

ENV STUD 157 3 

ENV STUD 160 3 

ENV STUD 162 1 

ENV STUD 163 2 



Santa Barbara City College 
721 Cliff Drive 
Santa Barbara, CA 93109 



No applicable courses offered 1979/80 



Santa Monica College 
1900 Pico Blvd. 
Santa Monica. CA 90405 



No applicable courses oftered 1979/80 



Santa Rosa Junior College 
1501 Mendocino Ave. 
Santa Rosa, CA ^95401 , 

Charles Belden 
Assoc. Deani Occ. Ed. 
(707) 524-4252 



College of the S(*quolas 
915 S. Mooney Blvd* 
Vlsalla. CA 93277 



Getting Into Hot Water COM SER 28 - 
Through Solar Heating 



(X) 



Solar Applications 



PHY SCI U 



Richard Potrell, Instructor* 
David Bockrian, Dean of Voc. Kd, 
, (2(J9) 7j3"20")0 

'/ 

Q * Refer to Section I of syllabus for more inforoatlon* 
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Shasta College 

1065 N. Old Oregon Trail 
Redding, CA .96001 



No applicable' courses offer*Jd 1979/80 



*srerra College 

5000 Roc\lln Road 
. Rocklln, CA 95677 



Low Cost-Low Enorgy 
• Housing 

Solar Energy Housing 
Passive Solar Design 



Martin E. Jack, Jr. , 
Dean of Instructional Serviced 
* (916) 624-3333 



WOOD TECH 60 (X) 

WOOD TTCH 61 (X) 
DRAFT 99 : (X) 



College of the Siskiyous 
800 College Avenue 
Weed, CA 9609^ 

Bill Klnkade, Instructor 
.<916) 938-^^63 



Solar Hoiae PHY SCI lOB 1 

Solar Collectors PHY SCI 28A (X) 

Alcohol Fuel Workshop AG ^09 ^ <X) 

Basic Const, Toch, VO ED 70 - ' (X) 



Skyline College 
^ 3300 College Drive 
San Bruno, CA 9^066-^ 



No applicable courses offered 1979/80' 



Solano Coxaaunity College 
Suisun VajLley Road 
Suisun City, CA 94585 . 

Dr. C. Thomas Hosley 

Ass'c. Supt,, Vice President 

(707) 864-7000 



Energy Conservation 
and Solar Design 



DRAFT 40 



c Southwestern College 
900 Ocay Lakes Road 
Cri^la Vista, CA 92010 



No applicable courses offered 1979/80 



Taft College 

29 Ecsaons Park Drive 
Taft, CA 9326S 



No applicable courses offered 1979/80 



Ventura College Energy Efficient CON TECH 68 (X) 

4667 Telegraph Road Buildings & Solar 



Ventura, CA 93003 

C. Dahl 

(805) 642-3211 



\ 



*Refer to Scctloi) I of syllabus for more information. 



Victor Valley College 
18422 Bear Valley Rdad 
Vlctorville, CA 92392 

\ *' \ 
Charles A* Peterson 
Assoc. De£ui of Inst*/Occ- Ed 
(714) 245-4271 



Solar Water Heaters 



ADULT Ea 



*Vista College 

2020 Milvla St- #200 
Berkeley, CA 94704 

Mtchdel B, Hllls» Program 
Planner - Alt. Technology/ 
Env. Management ' 
(415) 841-8431 



Alt. Energy Supplies 
Wind Energy System I 
Wind Energy System II 
Solar Energy I 
Solar Energy II, 
Solar Energy III 
Solar Electronics 
House Tuning/Cutting 

Utility Costs 
Institutioi\al Energy 

Auditing 
Use/Misuse of Env* 
Vio^rgy & the Way We 

Live 

Solar Greenhouse 
Design & Management 
Solar Greenhouse Const 
Shelter Design 











ENV 


STUD 


48B 


2 


ENV 


STUD 


48E 


1 


ENV 


STUD 


48F 


1 


EKV 


STUD 


48G 


1 


ENV 


STUD 


48H 


1 


ENV 


STUD 


481 


1 


-ENV 


STUD 


48J 


3 


ENV ^TUO 


48K 


1 


ENV 


STUD 


48L 


1 


ENV 


STUD 


48X^ 




ENV 


STUD 


48Y 


2 


ENV 


STUD 


148D 


r 


.ENV' 


STUD 


148E 


1 


ENV 5TUP 


1A8F 


2 



[West Hills College 

300 Cherry Lane 
, * Coalinga, CA, 93210 



No applicable courses offered 1979/8*0 



West Los Angeles College 

4800 Freshman Drive 
' Culver City, CA 90230 



No applicable courses offered 19/9/80 



West Valley Collfge 
14000 Fruitvale Ave, 
S<^ratoga, CA 95070 



Energy Tech, 
Energy Audit Tech. 



ENERGY 11 
ENERGY 50 



Theordore Gered<*s 
Dean of Instruction 
(408) 867-220P ^ 



Yuba. College 

2088 Beale Road 
Marys^villc, CA 95901 



No applicable courses offered 1979/80 



*Rofer io Section I of.svllnbus for more information. 
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SEaiON 3 COMmUNITY EDUCATION - SERVICES 
64 WORKSHOI^S, SEMINARS^ OR 65 

FORUMS ON ENERGY Non-Credit 



ERIC 



College Name ^ 

Antelope Valley College 
3041 west Avenue K 
Lancaster/ CA 935J4 

Jennings G, Brown ' 
vice President of 
AcaderTxc Affairs 
'{805) 943-3241 



Butte College • ' 
Route 1, Box I83A 
Orbvxllc, CA 95965 



Community Education/Service's 
V workshops/ Seminars, or I^orums'on Energy 
(Non-CreditV , 

• Energy Loqture/Forum Series Tech X 91 

Energy Seminar I - Solar Water Heating for 

Consumers 

Energy Seminar II - SolAr Pool Heating 

/ 

(Seminars on active spape heating# 
passive space heatihg, energy auditing 
and weather ization planned for 1980-81) 

Energy Fair {covered all ateas of energy) 



William Earle ; 
Director of Corrmunxty 
Services 

(915) ,895-2511 - 

Cabrillo College 
6500 Soquel, Drive 
Aptos, CA 95003 



Solar Energy Symposium 



Liz Irwm 

Coctvnunity Education 
Coordinator . 
(405) 425-6000 

Candida College 

4200 Farm Hill Blvd. 
Redwood City, CA 94061 

Riith tiagler 
Director of Extended 
Education -ii I'rograms 
(Alb) 364-1212 

Comtos Coli«^gc 

lllU\i^^?.r Alondra Blvd. 
Norwalk, CA 90650 

' C. Dean Pai^^r^ 
A3?>oc 1 ito Doon 
Science^ 'Enqm^ rii.^* aiid 
Math Di^'i£»iOJi 
(213) ^60-24^1 . 

Corrc' Co-><i College 



workshop - "Cut Your <}as and Electric Bill Up 
to 50%" ^ 



Energy Auditor Training Program fco-sponsored 
by the Chancellor's Office and the California 
Energy Commission) 



Have offered courses in past 
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Robort L. T.^kac> 
Campus Coordinator 
;tolar Knt-rq^ Technology 

(711) n -soni 
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citrus ^College 

18824 E. Foothill Blvd. 
Azusa, CA 91702 " 



"The Coinmunitry College Faculty Energy Seminar^* 



Gcorcje Bratt 

(213) Ext 370 

Coluznbia Collogc 
9-0. Box 1849 
Columbia, CA 95310 

Jan Jorn 

Coovnunity Services 
(209) 532-3141 



Domestic Hot Water Workshop 
(offered m past) ^ 



De Anza College 

21250 Steven Creek Rd. 
Cupertiro, CA 95014 
r 

A.,Or, Rowlind Chase 

Director, Coirununity 
• Services 
. ^(408) 99b-4567 

Cavilan Collc-go 

5055 Sanra Teresa Blvd. 
^ilroy, CA 95020 < 



Workshop on Alcohol Production 



i' 



Solar Pool Heating — "Cgnver^mg Your 
Pool to Solar*' 



Kenneth Cooper 
Director of Comunity 
Services 
^ (408) 847-1400 

Impcri-il 7allr»y Collegt/" 
P.O. BOX i5H 
Jnperial, CA 92251 

Philip E. Chanpagno 
Alternate Energy Coordinator 
'(714) 352-8320, Ext- 258 ^ 

Indian Valley College 
1800 IgnacioBlvd, 
Novate, CA 94947 



D<5-It-zourself Solar Energy Workshop 
Alcohol Fuel Production Seminar 



Lurien OVv^iOfc ^ 

Energy Forum CoprdmatoilK | 

(415;- 8cJ3-221l 



"Energy and the Way We Live' (Courses by 
Newspaper — national program) 



Bnergy Auditor Training Prograin'^(co-sponsored 
^by the*'*Chancpllor's Office and the California 
Energy Cortiriission) 



Lake Tahue Currar^unity Coll-ege ^'Passive Solar Design for Builders and 
2f>y} Ldk« Tjihoo Blvd* Homeowners" - 

£o- Lake T-ipoT^ CA 95702 



Carrie Cairpbell Price 
ConsuiTver £duca*^ion 
(916) 541-4660 



"Retrofitting Your Holise for Passive Solar 
Design'* ' - ^ ' 

"Ener-gy Week'* (May 1980 m conjunction wj.th 
, "Energy and the Way We Live") 



ft 

Lasscpr College - 

Box 3000 " * 
Susanvlllc,^ 96130 

Linda Kenn.edy 
' Public Information 
Specialist ' 

(916) 257-6181 ^ J ' 

Los Angele? City toUege 
^55 North Verinont Ave, 
Los Angeles, CA . 90029 



' . • ' 

^Depdrt^i\t of Energy Solar Information Session 
Energy Pair 



"Solar Collectors — Build Your Own" 



Glenn D. James 
Math/Solar Instructor 
(213) 633-9141, Ext. 253 

Los Angeles Harbor College 
nil Pigueroa Place 
Wilmingtonr, CA 00744 

Bill Stout 
Cotranunity Services 
(213) SI3-1000 



Solar Domestic .Hot Water Workshop for 
Installers and Builders 



Los Angeles "^ission College* Solar Collectors Workshop 
1101 San Fernando Road 

San Fernando, CA 91340 " . . 

Community Services ' ^ 

(213) 36S-8271 * 



I/?s Anqelco Pierce College 
6201 Wlnnetk,^ Avenue 
Woodland Hills, CA 91371 



^Solar Energy - 'An Alternative Energy Source" 



Comnunxty Services 
(213) 347-OSSl 

College of Mar/am 

Kentfi#»ld, 4^ 94904 

Offico of Instruction 
(415) 4S7^8HU 



"Solar Energy Utilization.- Energy Efficient 
Design'^ 



Mcr^jod Colh-5e . 
3600 M S^r^^^t 
Merced, CA 9S340 



Workshop (one day) on "Energy ar^d ^he Way We 
Live" 



Comnunl^y F<^rvir<>s 

Morritt Collr]*^ 

12500 C^^mpu;? Drive 
• Oaklandr*Si- 94619 
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&ii^riyer*s Oft irr r 
(415) ^3I'40U. Ext. 2U 



"Energy ^nd thej^iiy We Live'\ (Courses by 
Newspaper - n^itional progranf) 

' / Have done energ'y forums entitled: I 

^$5.00 a Gallon or 5 Gallons Per Week" 
'*Coal and Clean Alc in California" 



Mi-ssion Collogo ^ < Bno^gy Auditor Tramming Program 

3000. Mission Colle.go Blvd. (co-sponsorod by the Chancollor's (Jffice 
Santa Cl^ra, CA. 95050 . , and tho California^Enorgy Commission) *■ | 



\ 
w 



Cfommunity Services 
(408) 9B8-22O0 

Modesto, Col letj^* . 
Col logo ;^venuo ^ 
Modesto, CA 95350 



Bill Wxlson ' 
Coordinator, Sunrise^ 
Energy Center ' 
' (209) S2f>-2000/ Ext/ 311 

Monterey Peninsula College 
9l8© Fremont%»AvenQe 
Monterey, OA 93940 

/ Or. Philip ^ash 

Dear of instruptional 
Piaftning- ^ ^ 
'(408). 640^4035 



Mt—San Ar*tunio jCt^lleg*^ 
rTO> N- Grand Avenue 
Walnut, CA '9r789 T 



^u'nns^Eperqy Center- oTfers various «o7«nunity 
' energy workshops 




M.P.C- Energy Center offers energy hotline 
- sejfvices and various conmunity energy w6rk- 
^hops t solar space, pool and domestic water * 
heating» weather iz^t ion, greenhouse con* \ 
sttuction) , * 



"Energy Resources" (covering tox>ics of solar 
conversion, wi^nd energy, voltaic, goothermal, 
etc.) ► . ' 



Comunity Services 
(714) S94-:56ir _ 

orange Coast College 
2701 Fairview Road 
Costa M<5sa, CA 92626 



Energy Auditor Training Progr^ (co-spoiisored 
by the Chancellor's office and *tbc^CaH forma 
Energy commission) 



Common ij:y Services 
; (714) 356-56$r 

Pasadena City COlle<:je 
1570 Color^o Blvd. 
• Pasadena, CA. 91106 

• Vernon Spauldmg 
Supervisor ^--Occ . Ed, 
«213) -S7B-7*01 



'Solar Energy for the Consumer" (ENGR 4308) 
'Fundamentals of Energy Management" (ENGR 4312) 

■ • ' . - 7 



College of the Redwoods 
Eureka,/ CA 95501 

Officr*.of Ir*5tri7ction 
(707) 11^^411 

San Bernarciino Vallo/ Coll. 
701 S. Mt. Vcrnbn Ave 
San B*?rnardino, CA 92403 



, Karry Smith 
Oe*\n of Instruction 
rni^" ^^^^^ «8B^6S11 



"Energx — Ycaij^ Cho'ice Today" 



Energy Auditor Training Program (co*sponsore<3 
bythe Chancellor's Office 'and the California 
Energy Commissibn). ' 



10' 



Sa/i Di^go Mesa College rs 

725a Mesa, Col lege Drive 
' San Diego, CA 92ill 



Energy Auditor Training Program (co^sponsored 
by the Chancellor's Offige and the California 
Energy Commission) 



Bob Gray, Director, 
COimiunity Services 
(714) 279-2300 

Safi Jose City College 
2100 Moorpark Avenutj 
San Jose, Ca' 95128' 



Ener^ Auditor draining Program (co-spo(\sored 
by the Chancellor's Office and J:he California 
Ene rg^ Conoai s sion ) 



V 



Conanunity Services 
(408) 298-2181 ' ' 

# 

Shasta Colloge 

106^ N* Old Oregon Trail^-^^ 

Redding* CA 96001 
/ 

l/loyd Livingston 
(916) 241-3523 

Sierra College 

5000 Rocklm Road 
Rocklin, CA 95677 ^ 

Martin E* Jack, Jr. 



Greenhouse workshop 



Energy Auditor Training Program (co-sponsored 
by the Chancellor's Office and the California 
Energy Commission) 

"Basic Solar Power" (a six session corhmunity 



Dean of Instructional Serv* educcttion short course) 
(916) 624-3333 



College of the Siskiyous 
800 College A\/enue 
Weed, CA 96094 



' Hr'- Gary Peterson 

Vice President, Instruction 
(916^ 938-4463 

Southwestern College 
900 Otay L^ikes Road' 
' Chula Vista, CA 92010 



Alcohol Fuel Workshop 

Series of four forums entitled!; 
*^ "Energy and the Hxcnanities" 



Have^ offered coirmunity workshops on solar 
utilizing instructors from local ^olar 
company 



Comunity Services 
(714) 421-6700, Ext, 259 

9 

t 

Taft' Colloge 

29 Errrions Park Dmve 
T^ft, CA 93268 



Donald Zurtbro 



Dedn of Comaiunity Services, 

~- — 



(805) 760-4191 



■ o ^ 
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"Energy Week" was followed by a series 
•three Sat;urd^y 'forums 

Forum Is "Extracting oil: from Diotorruteous 
Earth"' 

Forum II : ;*Eff<>cts of, the Petroleum Indus- 
try on the Westside of ^ern 
Coijtnty*'' / \ 
' * Forum III: "Ethics .of^'Eiaprgy; Dependence 
on feo'tei<3\/ St\ircesi Needs ^nd 
^^^^^/^Projtlcirvc" _ . 

"The Energy Diiema'' (comzSunity service shcJrt ^ 
course) 



'0 



■ \ 
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Ventura College 

4667 Telegraph Road 
Ventura, CA 93003' 

Charles C, *Dahl 
Instructor, Engineering 
■ (805) 642-3211 



Energy Auditor Training Program' Xco-sponsored 
by the Chancellor's Offic6 and the (iSlifomia* 
Energy- Comraission) 

••Sun-Corp** workshops in which students fabri- 
cate solar panels for persona^ use 



Victor Valley College 
18^2 Bear Valley Road 
Victo^p^nie, CA 92392 

Dr. AlejK^Rudoff- 
CoKununity Services 
(714) 425r4?71 ^ 

, t 

West Hills College 
'300 Cherry Lane ^ 
Coalmga, CA 93210 



Two or three workshops per senvester on er.orgy 




Various workshops have been done covering 
topics of greenhouses ai^d hydroponics, 
alcTDhol production, energy altepiatives 



Puthene Rouse 

(209) 9^S-0801 ' 

West Los Angeles College 
4800 Freshman^ Drive 
Culv^er City. CA 90230 



Marty Ross' 

(213) 836-7110 O 

Yuba College 

2088 N. Beale Road 
^ Karys^ville, CA 95901 

Wilson Oil lard 

Public Infomation Officer 

t^lG) 742-7351' 



Energy Auditor Training Program (co-sponsoxed 
by the Chancellor'? Office and the California 
Energy Corrunission) ^ * • ^ 

"Energy Conservation for the Homeowner an$3 
Industry** (Commxinity Services course) 

Workshops on solar desi^gn and renovating 8ld 
hones for' solar (workshops covered topics 
of domestic hot water* passive solar, 
weatherization) 

* ^ 

Two-part seminar on energy conservation will 
be offered m cooperation with P.G. & E. and 
local businesses during 1980-81 



1 " 



V 



^ 



® I 



Colleges rerx>rtinq no current activity jin non-crcdit Energy Seminars/ 
ForuCTSA^orkshop^ 



College of Alameda 
Allan Hancock Colle^ge 
American River College 
Bakersfield College 
Barstow College 
College of the^ Canyons 
Chabot College, Hayward Cailpus 
Chaffey College 
Coastline Commxinity College 
Compton Community College 
Contra CQSta College 
Cosuinjies River College 
Crafton Hills College 
Cuesta College 
Cuyamaca Coll>cqe 

9 

Cyps^^ College 
College-of the Desert 
Diablo Valley College ■ 
E^st Los Angeles College; 
£1 Cam mo College 
E/ergreen Valley College 
F'^iit^^r Riv<jr College 
roothill CoH<;ge 

^ 

rrcs>no City College 

t 

Fullerton College' 

;jienHiale College 

V^l i'^fi rf'^st Collcqo 

Srossnont College 

Hartnell Colloge 

Laney* Col leg^* 

Long Bo^ch City C<^1 lege 

U>^ Anqolos SouthWest College 



Los Angeles Trade Tech. 
'l>os Angeles Valley College 
Los Hedanos College 
Mendocino College 
Hira Coata College 
Moorpark Coll<?ge 
Ht. San Jacinto College 
Napa College^ - 
Ohlone College 
Oxnard CoWege 
Palo Verde College • 
Palotnar College 
Porterville College 
Reedley College 
Ri^ Hondo Colloge 
Riverside City College > 
Sacramento City College 
Sdfidleback College 
San Diego City College 
San Diego Hiramar College 
City CDlle(^e*of San Francisco 
San Joaquin Delta College^ 
College of San Mateo 
Santa Ana College^ 
Santa Barbara City College 
Santa Monica College 
Santa Rosa Junior College 
College of" the Sequoras 
Skyline College 
Sol-ano Community College 
Vista College 
-West Valley College 
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DE A^^ZA COLLEGE 

21250 Stevens Creek Road 

Cupertino, OA 95014 . 

ENERGY COURSES 



R, Kent 

Dean ^of Science j 
(408) 996-4567 



This solar energy program Is aimed at two sections of the connmnlty. 
Through Industrial Technology 60A andjS^OB, the consumer, home owner, and 
general educatl9n student will become ^energy aware. Inservlce training 
for engineers and technicians Is provided through the night class offerings 
of Engineering 369, 379A, and 379B, 



Utilization of Solar Energy 



r7^ 



3 units 



Principles of utilizing solar energy; application advantages and 
problems; Its technology an economic potential for the near future. 
Three hours lecture. 



ENG 379A 



Design of Solar Energy Systems for 
Heating and Cooling 



2 units 



Introduction to the use of solar energy for heating and air conditioning 
homes an^ buildings. Topics Include an Introduction to heat transfer, 
the availability of solar energy, the design of flat plate solar collectors, 
and energy loads on buildings. Two hours lecture. \ 



ENG 379b 



Design of^ Solar Energy Systems for 
Heating and Cooling 



2 units 



Continuation of Engineering 379A. Topics Include advanced sol^r collector 
designs, design of the storage system, the designs of a complete system 
for heating and ^ complete system for cooling, and the economics of design. 
Two hours lecture. 



I TECH 60A 



Solar Energy for the Consumer 



1 unit 



Introduction to solar energy. Topics will Include economic feasUblllty, 
homey use to Include pool heaters, hot water heaters, active and^ passive 
systems for space heating, and energy conservation. Subject will be 
covered on a descriptive, non-mathematical basis. 12 hours lecture* 



I TECH 60B 
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Solar Ener^ for the Homeowner 



4.5 units 



Backgroun^^ econoqfcs, feasibility K>f solai' energy as an alternative 
source of home energy for* consumers'. Pool heaters, hot water heaters, 
-active And gas^ive systems for space heating of hpmes. 'Energy conserva- 
.tlon, heat •pru9{)s and other alternative sources will be considered. 
Retrofitting theVe devices to the home will be emphasized. Topics will 
be covered on^ a descriptive, non-mathematic/il basis. Fifty four ho'urs 
lecture/demonstlratlon. * 
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'MOUNX SAN ANTOKIO jCOLLECE^ 
1100 N< Grand Avenue 
Walnut, CA 91789 



Irvin Colt ^ 

Admin, Dean, Occ. ProgYans 
(714) 594-5611 



ENERGY COURSES 

Mount San Ant<Kiio College provides energy information |o its general 
education students tHrough its Physical Science 20, 22, 24 ,-*tnd 26 classes.^ 
In addition, vocational solar infonaation is. provided through Air Condition^ 
ing 70,/ 71, and 71L, 

r- 



PHS^ 20 



Energy-Op Ciorvs and Issues 



3 units 



A study. of energy: What xt^is, where it cones from, how we use it, 
general syst^as for energy conversion, and energy conservation. A 
major part of the <:ourse will be devoted to stO^iying characteristics, 
advantages, and disadvantages of alternative energy sources. Three 
hours lecture- 



PHSC 22 ' Solar Energy 1 unit 

Study of the collection, storage, and use of solar energy, considering 
both dooestic and coaaerciai possibilities. Includes a field trip to 
* ^ solar generating facility. One hour lecture. 

4 i 

PHSC 24 • Geothermal Energy ^ ^1 unit 

Study of geotheroal energy: its source, availability, types of geothermal 
Systems and their advantages and disadvantages. Includes a ffeld trip to 
a goothenaal field. One hour lecture. ' * ^ ' 

• ■ ■. J ' .' ■ 

PHSC 26 ^ . Nuclear Energy ' 1 unit 

A <>tudy of nuclear energy (including fission and fusion), nuclear waste . 
csartageaent, and the 'impact on society of a nuclear economy. Includes 
a field trip to a nuclear power-plant. One hour* lecture. 

AIRC 70 • Solar and Alternate Energy Sources units 

A study of energy sources including solar conversion to 'Dfeht and h^at 
with an exploration of wind power, fuel cells, geothermal, and other 
potential alternate energy fields, includes legislation pertaining to 
pnergy conservation: Tliree hours lecture. 

AIRC 71 - Solar Energy Systems Installation 3 units 

Current sol^r energy systems with concentration on the conversion, installa- 
tion^ and maintenance of these systems, including insulation procedures, 
controls-, and codes,. Three hours lecture. 



MOUNT SAN ANTONIO COLLEGE conc'd.V- 
AIRC 71L 



Solar Energy Systems Installation ^ 1 antt 
Laboratory 



3d] 



^ Laboratory experiments and experience in techniques of Inscalling and 
maintaining solar conversion systems-* Three hours laboratory* 



•r 
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MOUNT SAN JACINTO COLl^ECE . ^ i ^ Benton Caldwell* 

21400 Highway 79 , * Dean of Vocational Instruction 

San Jacinto, CA 92383 ' • (714) 654-7321 

\ 

m 

• m 

ENERGY COURSES 

Moant San Jacinto College has been building solar energy technology 
classes into its vocational programs by offering Engineering 4, 6, and 7. 

ENCR:4^ Solar Energy Applications 3 units 

A semi-technical course on the applications of solar energy, specifically 
l^n building houses to naturally accept solar energy' as a free heating 
system, and in the design of solar collectors, such as flat plate collectors, 
pool heaters, parabolic reflectors, and trough-type collectors. The path 
of the son, the heating requirements of homes, and the efficiency of 
various types of solar energy systems^will be evaluated. Three hours 
^ lecture. 

EKGR 6 ' Solar Collector Design 3 units 

A technical cours.e on the design^ solarfcoUectors including flat, plate^ 
air-type, hydronic, and focusing solar yodels: 

ENGR 7 / ^ Solar System 'Design . 3 units 



A technical course that treats the subject of system desigil^subjectively 
and mathematically* Includes study of collector, storage units, cotitrols 
and distribution equi-pment and design of complete Systems for residential 
and commercial use. Three hours lecture. 



I 



r' 



ERIO 



suKKisE Energy center 

MODESTO JUNIOR COLLEGE 
College Avenue 
Modesto. OA 95350 



Doug Beaman 

Energy Center Manager- — 
(209) 526-2000, ext^. /3il 



The Sunrise Energy Center has been funded from Decenber 31, ^979 
to August 31, 1980, by a California Energy CotDmlssion contract. The 
Sunrise Energy Center, under this contract, is to develop. Implement, 
and demonstrate a community energy information resource center to pro- 
vide conservation/solar energy information to the general public in 
the greater Modesto ,area* 

The Sunrise Energy Center is affiliated with Yosemite Community 
College District'and located on the West Campus of Modesto Junior 
College. While the Center is part of ^fodeato Junior College and takes 
^ a leadership role in on-campus* energy matters, i^-e primary functions 
are not dependent upon any other on-campus programs. 
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COMMUNm 'COLLEGE OF DENVER 
Red Hocks Campus 
12600 West 6 Avenue 
I Golden, Colorado 8040U 



Cfai^ Hilton 

Instructor, Plumbing/Solar Energy 
^ (303) 985-6160 



\ 

SOLAR ENERGY INSTALLATION £. MAINTENANCE - CEKTIFICATE AND ASSOCIATE DEUrtEE PRtX^RAM 

The program is designed to provide the student with the knowledge 
and skills for- 30^ entry into the sol^r energy field, m the area 
0/ installation and maintenance, a^d to provide upgrading and ro- 
fresher courses for people already employed in the field- 



PASSIVE* SOLAR ENERGY DRAFTING AND DESIGN - ASSOCIATE DEGRE? PROGRAM 

The program is desl^rned to provide "the student with the knowledge 
and skills for job ^try into the solar energy field, m the area 
of passive draftiiig and design, and to provide upgrading and re- 
» fresher courses for people already employed in the field. 



r 



CURRICULUM 



Requirements for Associate Degree ( Solar Energy Installation £ Maintenance ) 
Course No . Tjtle - Cr^ Hours 



SOM 220 Basic Solar Systems 

SOM 221 Solar Engineering Technology I 
SOM 222 ' Solar Engineering Technology II , 

SOM 225 Solar System Design t Layout 

SOM 226 Solar Panel Arrays 

SOM 227 Testing & Evaluation of Solar Systems 

SOM 228 Solar System Maintenance 

SOM 229 Solar Panel Installations 

SOM 235 Basic Solar Controls * 

SOM "^236 Advance^ Solar Systems & Controls 

SOM Z?7 Passive Solar Systems 

SOM 2J8 I Alternative Backup Systetns for Solar Energy 

SOM 259 Introduction to Photovoltac & Wind Energy 

PLU 100 Orientation *of T^ols, Basic Plumbing, 

t and Drawin^^ ^ 

PLU 107 Water Piping Methods ^ ' 3 

PLU 206 Hot WateS: Heating-Installation & Maintenance 3 

BRI 120 Brxcklaying For Construction Urades 3 

BRI 125 blueprint Reading For Constru'ttion Trades 3 

CAR 120 Carpentry For Construction Trades 3 
SilM 100 " Basic Sheet Metal For Solar Energy _3 

63 



3 
4 
4 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
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OOKMUNXTOlf COLLEGE OP DENVER, cont'd. 



Required^ Related Courses ' , \ ' 

Math Elective 3 

English Elective 3 

Social Science Elective ' ^3 

Electives ' > 6 

TOTAL REQUIRED HOURS ^ 5 78 
Additional Hajor Courses 



V 



SOM 297 Cooperative Work ^ * 2-9 

SOM 299 Independent Study , 3 



CORK ENERGY CLASSES (Solar Energy Installation i Hamtenance) 

SOH 220 ; Basic Solar Systems * 3 Cr. Hours 

Different types of solar systems, collectors storage, and, distribution. 
Solar heating, solar domestic hot water and solar air conditioning. 
^Difference between axr and liquid systems. 15 hours theory. 45 hours 
laboratory, 60 *Ct. Hours 



2Ux i I'lr Engineering Technology I 4 Cr. Hours 

I * ' ^ ' 

The purpose of this course is tXLj^velop the capability of practi- 

ttooe''-, iiythe hc«e building industry to size^ install and operate 

^"^Ivijc hcai^ing and cooling systems for residential building8# Ali*o ^ 

in^-ljdrxi IE- an overview of our energy problems today, a review of 

en^|ineerir,s sv^th f>ertain4,ng directly to this course, and basic 

ph>sjL^s. tou r J tj hcor/71crr ur<f^^23 hours laboratory 68 Ct. Houro 

sort 222 Solar Engineering Techno\^ogy II ' 4 Cr. Hours 

This coursc^ is limited -in, s^ope the design of solar heating and 
^cooling systems for re^idejkt j.<4j^bu.Idi.L<^^', vith primary emphasil on 
, heating systems, although sol^r c x>iing systems are discussed, docign 
and.etx>nomic analysis of sy^tOins are the topics, and a review of 
engmecru jt r^th related to this ^lass. ' 45 hours theory/1 act jjr^J - 
23 hourn Libera tory * 68 Ct# ffoursf 

SCM "^S Solar Syster i>osign tt Ixiyout 3 Cr. Hours 



ERIC 



Keeping ar<:iu^*> Liir^l and s-^Llr .^ystfrms m harmony; adapting to 
existing structures, when it is practical; types of collectors 
flat plato air, or liquid; -unni direc^tiortal trading and tower re- 
flection U30(\ in high tempor^ituro concentrating collectors. 
15 hours tiicory - 45 hourJ> laboratory 60 Ct* Hour» 



I 



COMMUNITY COLLEGE OF DENVER 



SOM 226 -^Solar Panel Arroys^ • . , 3 Cr, Hour<;^ 



Principles of operation and functional components, as in luirdDer and 
J type required.* Construction' features of most air or liquid panels, 
find construction of a basic panel,, 15 hours theory - 45 hou^s lab- 
oratory, • 60 Ct, H^>Ors 



SOM 227 ^ Testing & Evaluation Of Solar Systems 3 Cr. Hours 

Cost, efficiency, and durability of panels # cost of backup systens 
^ and types of cuntrol and sensors 'used- 15 hours theory - 45 hours 

laboratory. 60 Ct. Hours 

I 

SOM 228 Solar System Maintenlance 3 Cr- Hours 

Repair of panels, checking for heat loss, where and how to correct 
condition of liquid evaluation equiprxint; naij^tenance of pumps, 
blowers, coils, and controls, 15 hours theory - 45 hoyrs laboratory 

60 Ct ■ ^ours 

SOM 229 Solar Panel Installations 3 Cr. Hours 

Installing all types of panels on all types of roofs. 15 ho^rs theory 
45 hours laboratory , 60^ Ct. Hours 



SOM 2 35 Basic Solar Controls^ ' ' 3 C«. Hours 

Thoopy pf low and line* v61tage controls. Emphasis on schematic and 
I*a)jout techniques. Safety and basic electric components discussed. 
T-f^uble shoota/g_ solar control system and operational problem solving. 
15 hours theory - 45 hours laboratory. 60 Ct. Hours 



SOM 2 36 Advancrfvd Solar Systems & Controls 3 Cr. ^urs 

This course will cover solar systems and corvtrols oi^flat, plate and^ 
concentrating collectors and solar systems, heat pumps. Solar coxslmg 
and dehumidifying with emphasis on trouble shooting, 3hd problems 
resolution using lab systems and simulators. 30 hours theory/lecture 
30 hours laboratory * 60 Ct. Hours 



SCM^37 Passive Solar Systems , ^ ' 3 Cr. Hours, 

A study* of the ^t^eory and use of passive solar energy. The design 
of the structure in harmony with passive systems experinont differ- 
ent storage methods, aj)d cost analysis of passive syst;ems versus 
other heating methods. 30 hours theory - 30 hours laboratory 

60 Ct. Hours { 
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COMMUNITiS COLLEGE OP, DBIJVERV cont'd. 

SOm 238 • . Altemative Backup Systems for Solar Systems 



3 Cr. Hours 



r Review of conventionai and nonconventional sources of energy with/^ • 
applications. 30 hour^ theory -* 30 hours laboratory. 60 ^Jt. Hour^ 

^ , 'SOM 239 \ Introduction to PhCttovoltac ^i. Wind Ene^rgy \ -3 Cr. Tfcurs 

^ . 'riiis*' bourse will explore thb state-of^the-a35^ hardware ar^ its 



0t 



ftppi^cation for residential use. It will include discussion of the 
ele.ctrical circuits and components, power regulation Snd storage of 
lectriSiil energy. 30 hour's'fcheOry -.30 hours laboratory. 



SQM 100 



Sheet Mijtal for Solar Enqjrgy 



60 Ct. Hours 
3 Cr. Hd^irs" 



Introduction ^^o the SheetrMetal field, safety, baso^c equipment, and 
tools. Fabrication, techniques^ and ^lueprlut" interpretation.' 
15 hours -'theory 45 hour*s' laboratory . . 60 Ct^JIours 



SOM 297 ' Cooperative Work Experienco* 



2-5 Cr. Hours 



A program of study developed with coordinated college course work, and 
induj^ry work experience p 15 hours theory - 45-360 hoiiSrs* laboratory . 



SOM 



299 Ind^pendei^t. Study 



w 60-376 Ct.* Hours 
3 Cr. Hours 



Individual study^on a special projec^: which, is related to the D'^Sel t 
ProgrSrt and outside the' pj"dgrain offering. 50 hour^ labora1:ory 

* ' ^ 90' Ct* H«urs 

Requirieffynts ^ f or^ Associatg Degree (Passive. Solar Energ^Draf ting & Design)^ 

* * 3 ' r 



SOM 220 . ' "Basic j^l^r^'Systems * 
SOM 237 * Passiv/B pfe^lar Systems 
^ SOM 240 ' Advance Passive sd^lar SysteitiS 
•SQ^I 245 * Grpenhouses ^ , ^ 

'SOM 2'*J7 ^ -Site Buitt Solar Systems ' -* 4 
SOM 24^ Solar Grcjenh<juse Con strict ioh 
SOM 249 Earth Shelter' Dwellings j . ■ ' 

\50M 2f60 Computei; S Calculator TQchnique^ for 5olar 

Energy - / * ' *' / 

BRI'- 125 ^ Bricklaying for Solar Energy . 
•BM 126 * S61ar Walls & FircpOLaces ^ . 
D^^I 105 • Introduction to Drafting . 
DRI US'* Perspective Drawing ^ / ' ' 

DftC''116 Introdifction to ArchitectOr^l Dra^ii 



' 3 
* 3 



* * * Fram^j" Construction ' ' i 
PRC 2n O . . I ntroduction to 'cpmmercial Architec 
Masonry Construction 



ir^g- 



tecture- 



3 
^3 
4^ 
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3 
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COMMUNITY OOU^GE; OF DENVER cont'd ■ • - . k' ^ 

V. - . • 

DRI 206* Industrial Pipxn^ and Utility Consideratioo 3 ^ 
* r DRsfclO Solar Draftlivgf Technical t^ro^ect ^ 6 

61 

4 

^ Required ftolated fcour^s • ^ 

* Math elective 
English Elective ' , ^3 

Social Science Ble^rtive *3 f 

Eliectives ^ ^ _6 ^ 

15 

* 

— 

■ 76 

• .; • ■ . •. •■ V , - 

CORE ENERGY CLASJt^S (Passive Solar Energy Drafting & Design) 

,30W 260 Comg>uter & Calculator Techniques for Solar Energy 2 Cr. Hou?s 

'^is cpurse will* familiarize;,, the practitioner to the use oi "the. 
TI-59 calculator for technical problem solving, algebraic entry 
^procedure, chain calculations', keyboard functions, use' of meutory, A 
* , programmng tec]hniques, apd^ise of printer and magnetic card 

storage, 30 ^urs theory ^ * ?0 Ct. Hours 

a f 
■ * 

BRI 125 Bricklaying for Solar Energy ' \ , 3 Cr* Hours 

Orientation to the field of bricklaying?' General prj^ncipdes-, initial 
1^ techniques, and sJtill development and how bricklaying relates to the 

various aspects gt solar energy. J3 hour^s theory *y45 *hours labora- 
tory. ^ * ' ' 60 Ct,^ Hours 

BRI 126^ Solar Walls & Fireplaces ' , ' , ' 3 Cr. Hours 

. ' ' ' ' * 

4^ ' Trombe wall and solid masonary construction? fireplace construction 

to include basic and special types with emphasis ^ heatilatdrs and 
heat exchangers. IS hours theory ^ 45 hotirs laboratory, 60 Ct. Hours 



COM 240 ^Advance Passive Solar Systems* • « 3 Cr. H^: 



rs 



Advance study of passive design, in buildings. Advance calculation 

techniques.^ Material and cost efficiency analysis* 45 hours 

tJj^eory - 15 hours laboratory *^ ' 60 Ct, Hours 

• ' * 

SOM 245 * Grfcnhouses » * 4Cr. Hou;^S' 

^\?cttioxis drsigns of greenhouses, pai;Ameters affecting heating arid 
cooling loads of greenhouses, contribution of solar energy in wipter - 
vjh^ting of greenhouses and trteasures of maximizing thi's contribution, 
» modifications in greenhouse design% \5 hours theory -.^23 hours • , 
' laborratory. » 68 ^t. Hours 



COMMWUTO COLLEGE OP^ DENVER, cont'd. 

SO«^»247 Site Built Solar Systems ^ . * ^ ^^^urs 

Construction of site built colle^ctors on roof^ and walls integrated 
harmoniously witji the building structure. To include liquid aXd 
ahir collectors, waterwalls and south wall glazing techniques anpji^ 
cable on- both regular and modular construction. Codes, materi^-s^ 
and cost efficiehby analysis. 15 hours theory - 45 hours labota- 
tory. * • ^ ' ' 60 Ct. Hours 

J ^ 

SCM 248 Solar Qreenfapuso Construction 3 Cr. Hours 

Construction techniques and materials necessary fioJC building a green- 
house? footing, stem walls and fioors? structure^and framing tech- 
niques, exte'^ior paneling and gl^ing^j insulating and venjtilating 
tec^iques? codes.. 15 h<)Ars theory - 45 hours laboratory. ^ ' 

60 Ct. Hours 

SOM 249 , Earth ShQ-lter Dwellings » 4 Cr. Hours 

A A'tate-of *the-art stu^y to cover extQ planning: structural design? 
cold andVarm climate designs? waterproofing and insolation; public 
^ policy issues an d marketing ^echnigues.^ j 5 hours the ory - 23 hours 
laboratory. ^ ^ ' 68 Ct. Hoiirs 

DRS 210 Solar Drafting Technical Project 6 Cr. Hours 

*■ , » « % ^» 

A technical project in solax: drafting skil^ls by arrangement and , 
permission of. the instructor prior to registration. The project 
will consis^Tof a wi5y.tten and approved proposal, scheduled progress * 
reports and a finalized set of drawings. 120 hours laboratory. 

120 Ct. Hours 
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NAVAKFO COtXBGE 
Corsicdna* Texas 75110 



Arthur C. Meyers , 
Director Solar Project 
Solar Energy Division 



ASSOCIATE DEGREE PROGRAM - SOLAR ENERGY TEamiCIAN 



Navarro College, as Project Center, with four cooperating institutions 
(Brevard College in Cocpa Beach, Florida, Cerro Coso Community College^ 
in California; Malaspina College in British Colur:4>ia, and North Lake 
College m Dallas, Texas) has received funding from the National Science 
Foundation to design', develop, iinplement, test, evaluate and dissemm- 
ati^ an dissociate degree curriculum to train* solar energy technicians. 
This program, with Malaspina CoMege funded by* the Provincial Government 
of British^loluiEbia, constitutes both a national and lntent^tiCftnal*'er- 
fort to train viablp and marketable sola^ energy techarfians. 

The SOLAR TECH Curriculum is nodular in format. The program cgnsi^^ 
of both technical cpursfe and courses ^which provide training and hands* 
on experience m the skills and tasks the Solar Energy Technician will 
bo expected to perform. This parallel track modular development means 
thai the materials can be used on many different levels and types of ^ 
'programs, from single inti'oduttoryN courses, modular topics or special^ ^ 
short courses, through sel-ected course sequences or fot providing the ^ 
basis for developing a Solar ^Energy Installation C^tificate Program. 
All of these additional options and uses^are ^bove and beyond the * 
basic demand for traineji Solar Energy Science and Engineering Techni- 
cians. ' ^ - ^ , 



CURRICULUM 



r 



I 



Requirements for Assj?ciate Degree ; 

* • ^ 
Math I , . * 

Energy Sci,en\;e I 

Introduction to Solar Energy^ (Conservation & 
• PassiVe Design) - . * . 

Materials and Materiofl. Handling 
^gine^ring Drawing 
EducatiOVi & CareeiL PlaAiing 
Math II 

* 

Energy Science II 
Collectors & Energy Storage 

Heat., Ventilation, S A.C. ^ ^ ^ ' 

English 

Applied -Eloc. Circuits & Tnstru. 
Sizing Design £^ Retrofit ^ 
T^ch. Survey "of Energy Sources 
Introduction to Compi/ters 6 Prograirramg ' 
Introduction tt> Business 

'operational Diagnosis ^ ^ • 
Codes, Lcgal^, Econ., Consumerism 
General Psychology, Human Relations m Industry 



3 
A 

4 
3 
3 
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NAVARPO COLICEGE cont'd. * '"••vv. 

Nofi-residcntial Applications & Future Technology 3 
' Tefhnical Report Writing^ 2 
Sol^t^ Practicum 3-5 



CORE ENERCY^ GLASSES i 

Introduction to Solar Energy 4 credits 

A self'C<Jntained introduction to the general principles of solar energy 
and the .concepts of specific types of solar energy systems, "Hiis course 
' 15 designed for general information and background purposes. 



.Energy Science I and II 4 credits 

A two-senester course coverir^g the basic scientific, engineering and 
physical principles governing the collection, conversion, storage, Surjd 
.utilization of-^olar energy^ The Content level laatcies' that of a^gen- 
eral* physic! anfl chemistry xx>urse and can be utilize as^ an energy/ 
applied physics replacement at either the non-calculus' or calculus 
level. . ' - 



A ■ Technical • Survey of Energy Soutces 3 credits 

This course EprovWes a flexible double seiaest^r format that allows in- 
struction m eithM quantification of the introductory course or a com- 
plete passive solar energy heating and cooling course- Depending on^ 
interest .j^d need, either option or a miiSure^ of the tj^ can be taught, 

Non-Residential_ Applications and 3.. credits 

Future Techno lo^ 

This course covers *areas of solar energy outsida the core area of the 
program and can be specialized to*provide a secondary expertise for the 
technician- Current areas pf emphasis are photovoltaic, biomass fuel 
production^, and solar thermal control Receivers. The content of this 
course depends on current demana and projected future grovrth. 



P» • ■ ' " 

f ' ^ 

Collectors and Energy Storage 4 credits 

"This course considers the methods which are used to^ollect solar energy 
for use in simpl^flheating ^pd cooling applicat;ions- Various collector 
typos are studied and the physics of their operation examined. The ^ 
storage of energy in the form of heat, chemical ^J^eaction, and electrical 
producb^on is presented ffnd' studied ip*detail. kxtensivjp and detailed 
studies of the characteristic^ of passive syflt;em^ and passive energy 
storage are l^lso included in this course-^ \ 



SCOTT CCMMUNITY COLLEGE ' ' Solar Energetics Technology Program 

Selmont Road Trades. Industrial, and ^Technologies 

Bettjepdoirf, Iowa 52722 « i Division. 

019) 359-7531 

ASSOCIATE DEGREE PROGRAM IN SOLAR ENERGETICS TEqfNOLOGY WITH AIR CONDITIONING AND 
REFRIGERATION .OPTION / '* 

The purpose. 6f this program A to prepare trainees for ent^ level employ- 
ment m the Solar Technology Field, They may be employed as technicians in 
research laboratories j Solar energy systems installations; assistants to 
designers and architects; or bther occupations related to the .ener^ industry. 
Students will be prepared t^o perform installation and service functions to 
support architects and engineers designing and developing solar energy 
systems'; maintenance of installed units; sizing, designing, and installij>g 
specific solar units with the proper storage. The student will be pro- 
ficient in heajtmg ardair conditioning, sheet metal work, and all installa- 
' tion of all domest;.c and industrial units, 

/ 



CURRICULUM ' / 

Requirements for Associate Degrdcf s ' , ✓ Hours 
82-001 Basic Refrigeration Fundamentals 

82-0i)2 ^ B^si9 Electrical Fundamentals ^ 6 

50-016 General Mathematics I 3 

11^005 , CoxTBiunication Skills I . ^ 0 

82-003 Soldering & Brazing * 2 

82-102 Electrical Controls & Circuitry . , 6 

82-101 Refrigeration Components ' ^ 

SO-017 • General Mathematics €1 3 

* * 82-004' * Fundamentals' of Axr Flow , 5 

82-103 Domestic Heating, & Air Conditioning 6 

^ 82-^1^ Blue Print Readirtg 3 

^ ' Commercial Refrigeration Principles ; 6 

Sheetmetal Fundamentals |^ 3 

Applied Mathematics II . ^ ^ 

introduction to Solar Heating 6 Cooling • 3 

Coirtnercial Refrigeration Systems 6 

.Physics I (heat and insulation) ^ , 

Human Relations ^ ' ^ 

Technical Mathematics ^ 

Engineering Drafting I ^ ^ ' ^ . t* 

Computer Programming ^ 

Physics II (Statics t Fluids) ^ 4 ^ 

Industrial Electronics ' )• ^ ' 

- Technical Mathematics II ^ ^ , 

Solar System Analysis ^ . , > • 6 , 

Physics X;il (Optics) * ^ , / ^ , 3 • 

Microprocessor Control Fundamentals 6 

Energy Economics ^ * ^ 

Graphics- ^ ^ ' ^ ^ 

Design Project - Phase A , h ^ 



^ 



SCOTT COMMUNIW COLLEGE cont'd, 

» ■ 
82-112 Design Project - Phase -B 

12-101 Cooaaunication Skills II 

82-013 Related Solar Concepts 

00-024 Business Organizations L Ftanageskcnt 



6 
3 
5 

A ' 
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Rcquireiacnts for Air Conditioning Refrigeration Option ; 

After the first two quarters of the abcfVe program, a person may elect to 
90 through a year option program in air-conditipning and refrigeration 
repair. This option will ^lead to a diploma upon completion. After the 
first two quarters of the above program, the student will take the fol- 
lowing tw quarters: ' " 



82-rl03 
82-020 
82-005 
00-024 
75-011 
82-008 
82-120 
82-021 



.Domestic Heating ^ Air Conditioning 
LaAindry^ Kitchen Components I 
ComcrciaX Refrigeration Principles 
Business Organization f> Management 
!iuma^ Relations ^ 
C<xitcrc\^ Refrigeration Systems ' 
Laundry fi Kitchen Components II 
Refrigeration System Diagnosing ' 



CORE EIIERGY CLASSES 




8;2-007 



Introduction to Solar Heating fi Cooling 



3 Cr, Hours 



^ Int^iDduct ion to ^he fundamental concepts of,30lar spc^ce heating and coolingf 
domestic water heJting, and solar#-generated electricity. Centralized and 
'deccatralized sol^ ^utilization is discussed, and ^olar thermal aspects of 
spaca condit loni^iq are Reviewed. ' * 



82-00^ 



Solar System Analysis 



6 Cr, Hours 



The theory and practical aspects of complete &olar system installations will 
^e studied m r<;gard to the operation and efficiency. Different types of 
solar heat collection and storage will be studied and the students wi^l [ 
ga^n first hand oxporience with these in the lab. 



Dosign Pro)ect 
A two qu'^.rt'^r cours*^'in two phases 
^2-j|^l Phase A 
82rlli^Phdse B , ^ 



J 



5 Cr. Hours 

6 Cr. Hours 



The two phases must be taken in two successive quarters* Each student 
will s^jlect and define the objectives for an alternate energy system. 
Students will draw upon oil of their previous course ftnowledge to qpm- 
pleto these desi^gn projects. ' 



ir 



8S 



SCOTT COMMUNITY CX>LLEGE cont'd 



63-003 ' Physxcs I (Heat & Insulation)^ ' 4 Cr. Hours 

Covers the 'basic principles of heat, and hqat transfer-v Studies will 
include both materials for good heal transfef^ and materials tor l:he 
prevention of heat transfer- 

63-203 * Physics III (Optics) ■ , 3 Cr. Hours ^ 

* Basic principles ^f solar heat collection. He/she will be introduced 
to 9oIar availability, solar radiation oeasxireinent; refraction-reflection* ^ 
transaissivit^f; collector covers, absorber plates; selective surface • 
» * coatJngs, Students will learn to set up and monitor solar radiation 

readings and to recor^^ diffuse, a^ direct solar radiati\^, ^ 



70-020 '"^nergy^Econom^^^ 6 Cr. Hours 

A study of the economio value of various 'forms of energy with the main 
' en^jhasxs- being on soj^ar energy. Methods of estinvatii\g in^^ial instal- 
lation and operations cost will be covered with analysis of savings 
compared to conventi<j"nal , forms included. , ' 
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'Communo-ty BestCii^ce Pro3ect 
3317 S Street ^ , 

Sacraaento/ CA 9581S 



Haria Castro^ Administrator 

NLoui^^Viega^ Intake Emergency Service- 
^ worker 

(916) 739-0886 ^ 



TYPE OF PFOGRAM: 
NUMBER OF STUDENTS: 
DATES OF OPERATIC: 
SOURCE OF FUNDS: • 

» 

PROGRAM DESCRIPTION: 



Solar Technician Training 
10, • i . 

Program i'nitia1;eti^l978 



CETA 



Nirfe month training progracf includes three ninths 
of OsTT- The six months of '*in-hotice'* training is 
focused on passive space heating and active hot 
water systeins, with approximately 50% devoted to ' 
classroom and* 50% to hands-on training. Two^ 
qlasses have graduated since program begaih.^ 
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Job Corp of San Diego 

1325 Iris Ave. 

Imperial Beach, OV 92032 



Tott Guerin 
Randy Kaim 
Rick Brooke 
(714) 423-6872 



TVPE OP PROGRAM : 
NUMBER of STUDENTS: 
DATES OP OPERATION: 
.SOURCE OF PUNDS: 



Solcir Knergy Installer Training 
25 - 30' 

Program initiated January 1980 
Job Corp 



PPOGRAM DESCRIPTION; 



Training program is self-paced. Phase I involves 
academic instruction and has a remedial reading and 
math cooponeht; Phase II is woiTk experience in solar 
system installation. It is a vocational, training 
program in xnstiallatiori of solu hardVare, primarily 
Ijot water \\f^in^ i>ySl-LWft^^^^^ 
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Ket Energy 
854 9th St. 
ArcatA, CA 95521 ' 



Kit Mann 
(707) 822-5926 



TYPE OF PROGRAM: 
NUMBER OP StUIffiNTS: 
DATES OF OPERATION: 
SOfJKZ OF FUtoS: 



3olar Technician Training 
16 

March 1979 - December 1979 I 
CfiTA; Department pf Energy; Department of Labor 



PROGRAM DESCRIPTIC^ 



\ 



time ronth training program with three months of 
classroc^ training and six'ztonths of hands-on 
experience. Most subjects wdJe taught in-house 
by staff and/or local tradespersons, but stxidents 
spent two days/week taking courses at College of the^ 
Redwoods durincp the first three months of training. 
Training 'focused on design, construction, and instal- 
lation of: (1) active and passive hot water systems; 
(2) attached greenhouses. Installation were "made 
on low-income housi'ng, * Net Energy cuTiOTitly operates 
a wfeatherization project that mclxidfe some solar 
instruction. 
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3teus Adult Training 
31^H. Starr xs 

ird, CA 93230 



Dave Timson 
Soleur Instructor 
(209) S84-7S18 



TYPE OF PROGRAM: 
NUMBER OF STUDEMTS: 
DATES OF OPERATION : 
SOURCE OF 



FywdS: 



Solar Installer Training 
IS 



/. 



Progr^ initiated Februarjf 1978 
CETA 



PROGRAM DESCRIPTICW: 



Five Inonth training prograia ^&oUses tipon dooestic 
hot water svstem construction and installation . 
Classes* iatreWun on iin overlapping^^^chedule with four 
persons rotated in each inonth as four others graduate 
Six training classes have graduated^ since program 
4>€gan in 1978. 
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San Hatoo Econcx&iC Opportunity Ccmndssion 
2434 Garvoy 

Jlcdwood City, CA 94061 ^ 



Bill Thane ^ 
(415) 364*8181 



Tift OF PROGRAM: 
NUMBER OF STUDENTS: 
DATES OF OPERATION: 
SOURCE' OF FUNDS: 



2k 

Solar Ktechanic Training 



10 



Oct;ober • October 1979 

CETA; Depaftiaent of Energy; Conmunity Services 
Adndnlsbration; National Center for Appropriate 
Technology 



PROGRAM DESCRIPTION. 



One year training program taught basic skiXl^ for 
solar installers (i.e., plumbing, electrical, * 
oarpentry, etc.). Hands-on accounted foix approxi- 
mately 60%^ of training and was done at a Jiouse that 
was renovated by trainees. Classroom in^ruction 
was approximately 40%, much of v^ich was given by 
Canada College* ' Local contractors were brought in 
from time to time to assist with particular topics. 
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Sierra Committee Solar Pioject 
7993 Rock Springs Road 
Penryn, CX 95663 



Carl Tfoung, Director' ^ 
(916) 663-3192 

Kirk Lindgren, Solar Instructor 
(916) 823-0963 , f 



TYPE OP PROGRAM: 
NUMBER OF SfTUDEOTS: 
DATES OP OPERATIC**?^ 
SOURCE. OP PUNI>S: 



So^^r Installer Training 



* 11 



Program initiated 5/79 



CETA 



PR13GRAM DESCRIPTION: 



IS week course for solar mechanics includes ten 
weeks of ^classrooca instruction and five weeks of 
hands-orx experience. Training focused on active 
hot wfiter systems and passive space heating. 
25 'persqps have completed t;wo previous training 
cycles- 



'ERIC 



Skyray Systems 
# ^ . 390 Ocie Way 

Hayward, CA ?4541 



Gil Hyder 
(415) §81-6961 



TYPE OR PROGRAM: . 
NUMBER OF STUDENTS: 
DATES OF OPERATION: 
/SOURCE OF FUNDS: 



Solar Installer Ttaming 
Av^age of 14 per clas^ 
Program initiated Septe6b^r 197S 
CETA 



.1 



PROGRAM DESCRfpTlON: 
* ■ 

4 



''.Skyray programs are located m Hayward, Belmont, 
and Sacramento. Training curriculum, focused upon 
hot water heating systems, includes instruction on' 
safety and basic job motivation as Well as corfsti:ucfcion 
techniques, blueprint reading, solar theory,. at)d 
plunibixig. " ^ ' , 
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Hestside San > Bernardino Coznmunity 
Developi&ent corporation 
1208 West Highland Avenue 
San Bernardino, CA 92411 



Duane Burgess * 

Special ivssistant. Energy 

(714) 887-2546 

C 



TYPE OF PRDGRM: 
r NUMBER OF SfUDEOTS; 
, DATES OF OPERATION: 
SOURCE 07 FUNDS; 



solar Installer Training 
24-35 

Program ijiitiated 1977 - 

CETA," other state and federal grants 



PROGRAM UtbCtuPTION: 



The solar installer course lasts ^proximately 
'six months^jand is lectiire/hands-onxraining wit5h 
coiirses in blueprint reading, math, photovoltaic 
con ve rs ion s , e tc . / 



\ 
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Youth Conmunit^y 'Enterprises ^ 

Hoine: 8480-22 'Via Sonoma 

La Jolja, VA 92037 



^Jerry Hull ^ 
Program Manager 
Hc«ae: (714) 453-2556 
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TYPE OF PROGRAM: 
NUMBER OF STUt^HTS: 
DATES OF OPERATION:' 
SOURCROF FUNDS: 



Solar Mechanic Training 

October 1978 - Septernber 1980 

YCCIP? CETA Title VI; Southwest Regxon Border 
Consnission 



PROGRAM DESCRIPTK^: 



Originally desigried as a five inoz>th training program 
for 15 participants, the progr&n was' changed to a 
10 inonth cycle- Eight persoi)S will ha^e completed 
this 10 month training cycle whea the program ends 

Training is 40 hours/week, 15 hours/week. classroom 
ind 25 hour^/week jpracticuia. The practicum in- 
cluded installing domestic hot ^water systems in 
low-income housing. 
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ALCOHOL FUEL PRODUCTION s^CURRICULUM/lNFORMATrON 



Colby Community College 

1^55 South Range ^ ' 

Colby r Kansas 67701 " — , 

(913) 462-398ti * » ... 

Coiby Conmunity College has developed A Learning Guide 
■ ISL Alc'ohoJ. Fuel Production , The Guide has been used in 
tfte college's sequence of one-week workshops over the 
past year, but It is now osed as a resource for .the newly 
instituted Alcohol Fuels Technology AA^ degree program. 

Energy Incorporated j ^ 

P.O. Box 736 • . ^ ^ ' 

Id^ho Fall^, Idaho 83401 *-vJ>^- 

Energy Incorporated^ ha^ recently produced a curriculum" 
guide entitled: Alcohol Fuels ; Use, Principles , J and 
Economics , Stoyen J. Winstoh, the principal writer, 'has 
also sketched out a fullf-ledged 'Associ^^^e Degree program 
that might be organized with the text as a base. 

National Alcohol Fuels Prgducers Associatlj>n 
P.O, Box 2756 ' ; , 

Lincoln, Nebraska .68502 , ' 
(/102) /123-78313r ■ " . 

' or ^ . , 

NAFPA/WASHINGTON. , " 

1760^Reston /fvenue^ Suite 102 ' ^ 

Reston, Virginia 22090 ' f 

(703) 471-1611 • ^ . 

NAFPA publishes a nwnthly .newsletter, "Earth & Energy", 
and a monthly cec*hnical bulletin, NAFPA h^s helped Colby 
. Cotnmunity College And other colleges i^ designing curricu* V 
. lum and locating instructors and speakers for workshops and 
trpin^ng programs. The- association mairitains*an active 
file of people-in th& alcohol fuels business — manufacturers. 
Suppliers » consul^tants. , ' ^ ' ' T « 



National Center for Appropriate Technology * • * ^ ' 
P.O. Bp/ 3838 • . - • ' ^ ' * . 
Butte, Montana 59701 ^ . * . / . 

(406) ^i94-4572^ /' ' • 

Ken Runnion ot the Alcohol Fuels Division of NCAT is doing 
Research *and Devielopment (R & D) on Alcohol Fuels Production, 
which is tied in'with plar\^ for Jetaortstratiorv projects/ 



ALCOHOL FUEL PRODUCTION: CURRICULUM/lj^FORMATION, contM \ 

• . , • , . * ? 

Aside from the R & D of the Agriculture and Biofuels Task 
^ group, NGAT has a Building Technology Task Group which 

foQusets its work on energy conservation and weatherization; 
building rehabilitation; design and construction tejrhnlques 
of low-cost housing for energy efficiency. The Renewable 
Energy Task Group is the third buancl^of NCAT's R &T) Divi- 
sion, and its wo-rk' focuses -on the development and ev^rfa- 
tion of various low-cost renewable^^nergy appllanc^j^lth 
particular emphasis on retrofit appldcatiT)hs to existing 
homes and apartments. > 

• * * * 

NCAT*s Information Division, maintains a Library and resource 
center and res{;6nds to inform^ional requests. In addition, 
NCAT publishes a wide range of informsition materials on 
Appropriate Technology for which art or^er f6rm ^nd priqe 
list can be' obtained by wtiting th6 Information Division at 
the above address. , ^ * • ^ ' 

Office of Alcohol Fuels . . ' ' 

Department of Energy ' ' - " ^ 

Forrestal'Building 2A611 ' 

Washington, D.C. 20585 ) 

Biil Hplmberg'^ is the Acting Director, Office, of Alcqhol 
F,uels, at DOE and his pfflce should ^e able to provide 
referral to other information sources. 



Solar Energy Research Institute ^ 
Alcohol Fuels Hotline 
1536 Cole Bd\ilevard 
Golden, Colorado 80401 
(800). 525-5555 . 

, ' SERI of fers Hotline Setvl6"es ^nd Information packets in 
response to inquiries about Alcohol Fuels production. 



SERI alsto maintains t^e Solar Energy Information Data Bank 
(SEI-DB) for the Federal GPvernment with files gn: Solar 
Energy Manufacturers'; Sola^ TEnergy Education; Solar Insola- 
tion; Solar Installations; Solar Law and Legislation; Compu- 
ter Models and Siaulatioits; International Pro'jects- tnter- 
titional contacts;- Sola^ Energy Professionals; Sol^ Ej^ergy 
Products; Solar Bibliography. 

Information abcftit the use of the SEIDB, about SERI Publi- • 
cations, or specific inquiries about solar technologies can 
be directed to the , National Solar Inquiryiand Referral Serv- 
ice that is maintained by SERI ^800)' 525-5000. ^ ^ 
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Consuioer and Hoi&emaking Ediy;:ati6n 
Inservice Project 
333 Main Streei 
, Redwood City, CA 94063 



Phyllis A. Marcus; girector 
(415) 364-5600, Ext. 2560^ 



. PROGRAM ^BSCRIPSriON: , . 

/ Resource material-'for Hotttf ^conondcs teachers interested in 
incorporating energy and environmental ;Lssues into their 
curxiculum, are available from the CHE Inservice Office, 
fopic ^reas include: Energy Choices and Environmental Problems? 

' ♦Energy Conservation in the Home; Chemicals and ij^ie Food Cycle; 
and Pollution Problems: air, chemical, noise, pesticides toxic 
substances and water.' The CHE In^erviy^ Projject spqnscfred two 
regional ?)orkshops on "Resource Management Through Energy Con- 
servation" last spring and hopes to o£%er additional wortehops 
m 1980-81^- . * \ ' 

> 

CHE Inservice Education is a VEA Subpart V Statewide Inservice 
'•Project in cooperation with the San Mateo County Office of 
Education, ' ^ 
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^ California ^norgy Extension Service 
1211 16th Street 
Sacraiacnto, CA 95814 



Dennis Sykes 
Director, CEES 
C9I6) 323-4388 



PROPRAM DESCRIPTIW: . ^ 

Congress passed the National _ 
Bhergy Extension Service Act 
in 1977 to help states estab- 
lish energy information pro- 
grams that would do for energy 
'what the Cooperative Extension 
Service has done for agricul- 
ture: pi:avide individuals Jrfith 
advice, training, and technical 
assistance- In this case,\t'he 
^ focus IS on conserving energy 



and reducing costs while cojf" 
verting to renewable sources of 
energy. The program is a^med at 
small businesses, farms, individ- 
uals, ana local governments- * 

• > 
OAT is the lead agency for the 
California Energy Extension Ser- 
vice, with CEES managing the 
grants program in addition to-^ 
providing other services* i 
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ARC^TA 

Net Energy 

butineu f^rfy 

S20 960 



RtDOtSO 

KIXE-TV Channel 9 

public Ctitffmon bro^mits Of 
$29 649 



SKBASTOrOL 

Sunrose Design Group 

im*ii bu4M^tM energy «udi'f 
fof6u^4en coyueiu^t 
i^rVKeg for hom^ buttden 



SAN KHA*\CI^CO 

The Sobr Center 

$32 171 

SA \ >HA^^CtStO 'OAKLASL^ 

Asian Neighborhood 
I>esign 



SACRA^t'Sro 

Berkeley Pbnning 
A^cialcs 

tentni/lcn4tofd 
<ne*tnett mo'kthopt 
ftftiow lip tecSnicct * 
0U»tace $27 $05 



This nyjp j/ic^ws haw fed 
trat Energy Exienston Service 
fitnJt . for local energy 
ionservatton demonstratum 
projcm wtU bt disinbiiicd tn 
California in 1980 

T^my ofgastizaik)ns anJ 
groups won contracts total 
ling $657 J 21 ut^n intcnst 
compftitton forfurkJmg Over 
one ihoumnd grvuffi and 
tfijtviduais requested pr<y 
poial applica turns and over 
two tiufulrcd propitsats wen 



fefle^ts a heav} emphasts 
two onpo^tfint eletncrus 
acbteving and measuring 
actual results energy Konscr 
vctton saMngs^xtnd thorough- 
ly describing jhe actmties 
end pro^edurc^ of each prvftct 
in a report so profcc ts i an 
transferred to other commu 
(ittics tn the state 
' fnfonvatkfn about the 
contracts prvgrarm ts avail- 
able from the California 
Energy txtenstoif^ Service, 




PALO A 

Bmrpatc" 
Co-op 

rnergv owdift 

Cf>nter(,^tion 
Inl9 $2H 



submitted, seeking fwulmg 121 J I6th Street. Satrojuento 
ptallmg over 36 2 riullion CA 958 telephone 
\jich winmng profxfsal 32S*^38S 



OAKLASO 

orOakhnd 

\/Un4iftrd $€if help 
^fetrtjfit 
\45 





I Monterey Penin^db College 

energy Hothne workiSo^ tervKef f*?r *)uiI4 
I ing industry tfO<Seri CQfuumen $40 000^ 

IsASTAtHty^^ 

Energy Action of 5anta Crui 

ini«U i^iVjeff energy cu6it» energy 
' %n Information $p$,409 



OAKtrWO 

BerHeley Pbnniitg , 
Associates 

tenan}/tfn4tor4 Cv.^ftne»9 
uork§tiop9 foltou yP technic^t 
{lutMtcntr 



itSAt,tA 

Self<Help Enterprises 

energy c^tumettng p<i§tfve 
*oUr prefects $lSj2i 



SASTA BARBARA 

Community Environ\ 
mental Council 

/temon»trctH>n prtifectt for 
lommet*^ r*»tdentU^I 
Cf\pMefvmt^n $2$^4^0 



9ASLVti u»r$P<> 

Environmental Center 

recycling tiiuc*fon end 
»etnin4n, $10 TSO 



At AMUfA 

Pacific'Ecoriomic 
Resources 

I MmcU buMtnrU energy manAg^ 

ment aemin^fi financial 
\ energv toitn p*<k4grM $40 000 



SA^TAMtiStLA 

Catherine A 
Tyrrell 

ten9'»7^hndl*>r4 
utiArkihop 4yti*t» 
le<hfite*i ffMU (Alter 



I09 A\C^I^S 

Berkeley Pbnning 
Associates 

ten9nt<l4n4Urf^ «rt %rcn*%A 
mf*rkghi>p% fntloue up iei;hniiM 
4§*i9t€nce 



t OS ANClt. 

Los Angeles 
^Community 
"lesign Center 

\efg\ rehcbitit^lton training 
mnny9t $26 TH 



LOS ASC^I^S 

TEtACU 

biUngu4i r^crgig KOT}teri^Uon 
pn/J^ct $40 000 



VAS SVYS 

Vilaliz<J VanNuysJnc. 

Mm^\ butmeMg 4emonitr^Uon 
pto/eci f^mergy retnyfitM in 
central dutrkt $4S l$» 



t^nRlAL BLACH 

«Ci1y of Imperial Beach 

ientnt/Undtont iniormtttion 



SA>1 OthOO 

Allan A-jSjohpIni & 
Associates .'vV 

Mentor citUen demonMjrttion 
<entf> referral kti9^W luidei 
$29 919 . ' N 
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California Energy Extension Service \, ^ 

• ^ S 

t — : ' 



communtty 
contractors 



Briarpatch Cooperative Market 

t830 Co'^per Stret^. Foio AUo. CA 
9430f Comaa KarlJohruon (4!$) 
J26-42S6 S3Si67S 

The Prvctictl Apphcatiom for Tctchtne 
ComcrvMiofl m the HowhoW (PATCH) 
Pro-am has dcvjscd a program lo reach 
renters uho shop ai ihc Br»rpatch Food J 
Co-6p afnj fcccivcihc bi-w«kly nc^^lciicr 
Workshops wiH icach mcptwrs who live in 
rcnia) housing how lo perform ih«tr own 
energy audits cr^jphasizing Iilik or no co%\ 
measures A unique aspect of this project <s i 
a kii or conservation devices renters can ^ 
take with them when ihev move (lowflo 
shower h«a'ds, h^tWimmers, water heater 
tnsuUiion blankets and Htore) Displays 
and handouts will highlight waier censer i 
vaiion weat^ier^tripping insula^ion^and \ 
sdlar projects [ 
City of Oakland, Social Services ,| 
Department ! 
V 655' /-^^^ Stffft Oakland CA 94612 
Contact Roniia Hunter (41$) 273-}4S4 1 
??3St2t $32 425 I 

The Rtntro-fit c^jnscrvaiion program I 
wilt operate a self hefp wea<heri/aiion and 
retrofitting prof lam ^hat wiH be directed 
at iow'income renfefs m the West Oakland 
Community 'Action Agency Planning Dts- 
Irici By providing technical assistance 
Ihrough^workshops project RentroHt sccV^ 
to encourage tgw-mcome vcnteC5 of West 
Oakland to perfornf minor horn* repairs 
andj^eathen/aiion on their rental units 

Pacific Economic Resources League, 

Inc. . *j 

1221 BfoaflviOr SutU }iO Oakland CA \ 

94612 Copiact JamfS B BrKff {4t5) I 

4S4^HHH(fp40m ' \ 

Projtet Sntmt will focu* energy out- ' 

reach activities at small businesses in i 

Alameda UikJ Contra Costa Counties In- ^ 
eluded in their project are plan^ to conduct 
I20energy audits for small businesses in 
this region Project Sc.sjme will also con- 
^ duct nine seminars m energy management 

and provide financial consultation for i 

energy loan programs for small businesses | 

Self-Help Enterpriv^ i 

220 Sout^Jindae Streej, Vtsaha CA \ 
93279 C onfat r Paul Binef (209} ^33-909! i 
i/X 733 I 
The Te*lston SoUr Project ,wiU provide | 
C,r«rgy con^rvatiort counseling and con- 
' sumption surveys for 100 houses llie pro- 
icct will use the skill and labor iOf IfKal ^ 
roidentt to construct and install 25 passiVe ' 
solar vwater heanog systems I 



Monterey Peninsula CoHe'ge. District 

980 Fffrrtont Suefh Monum, CA 
93940 Conlaci Of Fhiifp Sash (40S) 
649-1150 txt 338 S40.000 

The Project for Industry, Educition ind 
Consumer Cdnserv*tioo of Eiwty 
(PIECCE) targets three groups building 
industry. Jcachers and consurrKrs The 
approacn combines hotline services with a 
series of workshopsonenergy sources, ytih- 
zatLon and conservation The building in- 
dustry workshops highlight sotar design 
»nd construction techniques using recog- 
nized experts Tlvc teachers, K-14 of ihe 
County of Montetey*will participate in a 
vkorkshop and provit^e in-service trainingat 
their rejpccttve schools Emphasis will be 
on social scieiKe and home eco/)omiCS 
courses and the provisioji of a 2^weeK 
learning package A hottine will provide 
specific curriculum jndneaching aid 
information 

Enerjsy Action of Santa Cruz County 

Post Office Box iS80 Santa Cruz CA 
95061 ionian John Cohn (408) 462-3300 
'SSX409 r 

TJ^is Enerfty Efficient Business Project 
will provide outreacht education and 
teehnicaJ assistance for small businesses in 
Santa Cru7 county A manual on energy 
audits and conservation will be developed 
to provide not only practical informationi 
but a referral for services of the firogram 
and advertise workshops Jor small bust* 
nesses The Santa Cruz Community Credit 
Union will provK^e life cycle energy cost 
analysis and technical cvaluaiton Cf equip- 
ment purchases through their technical and 
financial services program They will com- 
bine with this program an energy loan 
service g«ared lo the cojnmercial sector 
The program will culminate with *'Conser' 
vation Week" featuring successful energv 
conserving businesses and renters, an 
auction'of energy conservation flevices and 
other activities , 
Environmental ( enter of San Luis 
Obispo County (ECOSLO) 

985 Paim Streei San Ims Ohtspo. CA' 
9S40t Contact Stexfn See (805) 544- 1 777 
$tO,7S0 

The Energy Conservation Throujjh Re- 
source Recovery project vull use slide shovi 
presentations toservice groups- schoolsand 
clubs to highlight the energy savings 
aspects of recychng A special seminar 
series for the teachers of the county will be 
held to instruct teachers from primary to 
college levels on recycling options 
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California Energy Extension Service, cont'd. 
COMMUNITY CONTRACTORS: 



Nfct Energy ^ 

H54 Nmth Sirfirt Af^ata (A 9S52t Con* 
ia< I Suzannf Ou^ (?07) H2:'5m ISO W\ 
rhe Rmdcnliil/Smil) &)trCT 

' Con^rrviiion fiocrim will provide fcsi- 
deni^oT Humbo!<liCoun;v waha v^neiyof 
Cftcrgv conservation infoimalion services 
through a combination of workshops and 
neighborhood energy presentations^ Fif- 

' teen prc-T<srgeted neighborhoods, including 
l^rcc -Tiobik honfie parks, will be provided 
with energy conservation prc^nuiioos 
tailored lo their needs Fhe-^ro^ram wiFl 
also focus on cpn5urT>cr education and 
ripar^gtmeni for sx^aW busine\.s 

I Everything New lender The Sun 

KlXt n ihannfi9(PBS) H25 Indus- 
tnat ftfdihn)^ C A 96099 i or^act Ijauray 
' Yuir or SanJi i/< ^a/r^ (9/6} 24/ 7900 

I Pubis releviMon Station KIXF in co- 

I operatton with Cafifoinia State Un^ersuy 

J Chico, ButiV College ar>d the Butte County 

i Community Action Agency proposes lo in- 

* crease the use of solar energ> in Sorth- 
eastern Californw A scries of six half-hour 
programs on solar energy wilJ be produced 

[ for pubhc lekvision broadcast to rural re* 

I sidents of*Nonheo«tern Cihfornia during 

j the fall of 1980 Classes emphaM/irlg 

I "hands on* ej^perience in the corisiruclion 

^ of solar water heating systems and solar 

c greenhouses will be offered in local com- 

1 munity co^eges m conjunction wiiH the 

I television broadcasts 

^unrose Design Croup 

I B(tx 2f^7202 BoJrj^a A\'*ntM' Vhasfopo/. 

I CA 9J472 Conta<i Faul Ijtrktn (707) ' 
m0474 $2U^5 

The North Cossi Builders E^xehin^t 
fjntrtey Audit Proprim will v!r\^ the con- 
ffvuction industry in six c<runties Sonoma. 
Mendocino L^ke. Mann. J{umboTdl and 
Vh\ Norte by providing energy audilsn on- 
^rfe visits and counseling scr«4cts Results 
of audits will be highhghted for the mem- 
Jt>efs of this organi/atior^ the latest 
builders exchange in Cal^ornia through 
their weekly paperv 
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Berkeley Pianning Asso^aWtHPA); 
Cahfornta Hottstng Action and In- 
formation Network (JCHAIN) • » 

19/2 Bimiw Axffiuf, Bcrh'/ty (A 94704 
( ontQi r iB/* \} l)^>uK/a^'ttrU^nfl (4/5) 
549-3492 f a UAI\i .Srrip Uopirofr (9/6) 
448*2544 fJ7m 

The Intrty Fffieienej for Multl■^Jmlly 
Tenants Proj^ram will conduct energy con- 
servation awareness and i?5tining work- 
shops arid foltow^up energy saver a^ion 
activities that offer technical assistance and 
materials for energy saving maintenance 
improvemeni\ Ihis. project wUluselow/no 
Cost conservation ei^uipment Two low/ 
moderate mcomc rental complexes //? ra^ 
w/ihe Cities of Oakland Sacramerno and 
I OS Angples have been targeted for presen- 
tations 1 owMncome^and moderate income 
rental complexes will be selected in each 
of these cine^ for demonstration 
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Asian NeighborhTOd Design. Inc. 

376 \<tUrjo Sfrrrf San f^rannSco, CA 
94/33 Contact Giihfrt Chan (4/5) 
9S2'2736 S2S.244 .* 

The (Uiinatown llntrgy Comtrvapon 
Pto^eet^Pha^ 3, W^ll provide bilingual 
energy conser\atiorf t\luc3tion, informa- 
tion and technical assistance to Chinese 
speaking residents^ raters and small bust- 
ne$scsinSan Francisco Oakland and other 
East Bay neighborhoods Energy conserva- 
tion literature will be translated into 
Chinese, workshopsand 3udits will bccon^ 
ducted, a hothne wilt answer questionsand 
wcatheruation materials will be provided 
for do-it-your^elf conservation efforts 



The Solar Center 

62 ToHn%cnd Strtrt San trami^- 
CO CA 94/07 Confa<t Frtrr Bornrs' 
(4 /5) 95 7- 9660 $32 / 7/ — 

7hr Mult)-Cnii Energy Fffieieney 
Ptojeel will provide technical ^nd 
economic energy conservation in- 
formationMo apatJment owners and 
managers in ihe North Bay arM In-, 
formation will be delivered lo a~ 
workshop formal, followed by indi- 
vidualized <4UdltS ^ 

Lc/t [;)iana Fett vice-president . 
of the Solar Center surveys ^olar 
water heaiihg system installed m 50- 
unit apartntcnt buifdmgm Oakland 
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California"* Energy Ejotension Service, cont'd. 
OOMHUNITY COf^TRACTORS : 
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Comitmphy Environmental Council 

924 Anacapa Sireei Sutte B4, Santa 
Barbara, CA 9S101 Contact Paul RfUs 
j (SOS) 965 3302 S2S.450 

XHf S«nU B«fbara Encrty Exteosioo 
I Scrtict will d?v<Xop energy Conservation 
demonstrauon protects involving Commer- 



projtcts involving 

I cial officcs^ihc rental housing market, 

[ Santa B^rbara^s motel industry^ and the 

' general rCHdenlial market Workshop 

I stons will focu« on wcathenration, cfftcient 

I load managements and new energy conser- 

I vadon activities 

! Vitslize Van Nuys^ Inc. 

I4S4S Vfaprt^ulfvaril Van Su\$ CA 
I 914 1 1 Contact Afarcia Medntc^ (21 S) 
1 9S9*4S77 S40OOO 

I The Businc» Community En^rjcy fon- 
servalion Proj^ram will serve as a demon^ 
I stration project for revitali/alion and re- 
i habitL(al|on programs m the central bust- 
ftcss district of Van Nuys Ihc program wilt 
' akn a Urge part of the San Fernando 
I Valle> business Community to suitable 

energy conservation measures through a 
> program of public awareness including 
' ''shoppmg lists" of applicable nieasurcs. 
' audits workshops on implementation and 
! a follow-up monitoring of energy Consump* 
I tion 

' Sants Nfcfifica Energy Project 

/i/V f4th Sfrfft Apt ( ^gnta Monua 
CA 9O404 ( i^ntact Catherine A Turefi 
(2l^)S9S*7JSS S27 762 
j The^nta Moniea En«ty Projfet will 
provide energy workshops, energy audits 
i and technical a^tstance aimed speciftcally 
' at tenants and landlords Fhe project will 
J promote cooperation between tenants and 
j landlords s 

Los An];el>s Community Desi|;n 
Center 

541 y Spnnf: Street ffSOO lx>s Anj^e/es 
' CA 900 IJ (onta<t Garj ^quier (2fS) 
fi26^l4'iS $36 TSl 

The Energy Efficient EJousInK Rehabili- 
tation Training EMot Harvard Park Com- 
munity Revitaliifttion Program will 
develop specific desjgn financing 4nd 
counseling packages lo mjKe enerj^y con* 
servation and solar <water heating options 
a realii> for the clients in tiar>ard Park as 
tUev rchafrihlate their h/^mes The I os 
Angeles ( ommuniis Design Cenlcr/^tll 
develop A manual inlroducrnp housing 1 
rehahifiiatton Npet alisis in energ) efficient 
design and building \pe(, Jtcations Ihe 
jnalssts uili focus on reirc^iit opportunities 
in lou and miTdtntc income housing 
Workshops uill instruct spe<ialists m the 
use of the manual Homeowner biochures 
will be provided for clients with less tech- 
n^al information ^concerning ener»!> an;) 
hionev saving possibilities 



TELACl) 1 
615 l^o Atianttc Bfmhvard hast /j>5 j 
An^elfs. CA 90022 Conttut David hzar j 
raxa (213) 263Jfi09 S40 000 ^ 
The TEMCU BilingOil Enef ty Corner- r 
vatioft Project is designed to impro\e the | 
quality of life of the Mexican-American I 
Community in I os Angelas fVrsonali/ed 
programs will reach this lieglected popula- | 
tion through hands-on s<>lar workshops ' 
solar greenhouse construtlnn a bihngual ^ 
consumer conservation infoimation center, 
media presentations and residential audits ] 

Allan Sjoholm & Associates | 

6^3 Sumnut Rfdge ^'vi Sar DtefiO CA ' 
92120 Contact Allan Sfoho/m (714)'' \ 
^2S7'85S5 S39^1I3 1 

The Erwgy Conservation Ptojram for , 
Seniors will directly affect a spTCific cate- 
gory of low-income eiKrgy user desperately 
in need of assistacs^e Ihis energy informa- 
tion and training outreach program will use 
seniors themselvCi as change aaients lo in- \ 

flucncc their peers to adopt energy con- [ 
servation measures h vull develop r«\y 
and improved ways of communicating 
energy information through hahdsrOn 
training sessions, walk-through hfe-sire 
exhibits, and stcp-by-step large print illus- 
trated guides to residential energy conser- 
vation techniques 

City of Imperial Beach, ' 

S2^ tm penal Beach Boutexard Imperial ] 
Bea<h. CA 92032 Contact Hov^ard Htcks \ 
(714) 4Z3'S3(Kt txt 22 . $37 3S2 

The l^ndldrd/Tenant Panner^fp pro- 
gram from the City of Impenah Beach 
addre^ises the concerns and interests of 
tenant? and landlords through the promo* , 
tion of energy ionsemtion devices suitable [ 
for renters ^nd energy information^ 
materials specifically tailored for land- 
lords series of workshops bringing to* 
gether the two interest groups will be held ■ 
to demonstrate devices and techniques ^hat ' 
can be used tn rental dwellings O > 
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.E^^ SECTION 5 INFORMATION SOURCEiS 
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The fii^lowlng list contadLns infonaaftion sources that might prove TielpfOl in 
\answering energy-related questions. Those that are , preened *y an asteris'k (*) 
' ace of fices* consulted ."under this grant* < ^ . ' * . , / 



(CALIFORNIA Agencies, associations^ and societies 



*Alternative Cpnsutoer Energy Society 
c/o Public JEaucation Services 
^Jifet Propulsion I^boratcJry 
r^TSOQ^ak Grove' Drive 
. P^ad^toa^- CA '91103 " ' 
^ mi) 254-2402 • " ■ ^ ^ 

. A:lf€mative Ener^ Co-Operative 
(Berkeley) ' " ^ 

2600 Dwight Way, Room 204 * ^ 
Berkeley, CA 94702 <415) 849-38l6 

(Sajnta Cruz)^ 
1200 River Str€^t 

Santa CrOz, CA * 95060 ■ . 

(.40erS426-1299 . " 

*Calif^rttia Energy Coianissicp'* 
4 nil Howe Avenue 
•Sacramento; CA 95825 



Public Infonaation * " (500)852-7516 

' Solar'Office (General & ^^^16) 920-6019 
. Program Information 

"Corfsery^tion ^ ' (916) 920-609l' 

Building Appliance (916) 9Z0-6006 
^ Standards' 

Transportatioji * (916^ ?20-6106 

*California Energy Extension Service 
1211 16th Street / ■ 

Sacramento, CA , 95814 
(916) >23-4388 




California Public Utilities Commission 

0 McAlister 
S^ui Ftancisco, CA 94102 > 



557-12527 



. ^ tal SBIA*^ * '/ 
; 2555 Clovis Avenue 
jgClovlrS,^fcA 93612 

" '^(209)-299-9741 



*"er|c 



Center for Solar Energy Application 
San Jose State University ' 
San iase, CA 95192 
(408), 277-2939 



*Consumer, Homemaking Education 
Ins.ervice Project 
333 Main, Street. . ' 

RedwoocPCity, ,CA ^4063 
. C415) 364^5600^ ftxt. 2567 ' 

,*Contractor 's'.Jgtate Licensing Board 
. 1020 N Street, Reom 579 ' . ■ 

Sacramento, CA 95814 " . 

(916) 445-7500 



Department of Consimer ^f fairs' 
1020 N Street ^ 
Sacramento, CA 958W 
(800) 952-5567- 



Energy Conservation Center: 
(P.G.& E., SMUD, SCE) ' ' 
77^Beale Street 
San Francisco, CA 94106 
(800) 792-8000 

from San Luis Obispo (^i.^ 543-2073 
(call collect) 

Energy Research Grou^ 
'E<^logy Action* InstiCTice 
iGOO N. Nin6h Street 
Modesto, CA 95350 . ^ 

(209) 838-7073 ' *4 

Franchise Tax Board 
Energy Resource *fconservation & 

Development Commission . 
•1111 Howe Avenue, Room 424 , 
Sacraqento, CA . 958125 
(800) 952-5670 
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CAHFORJjlA "AGEHcf ES , conC'd > 

^Habitat Center 

PvDJfeox 2363 

Berkley, Ca '94702 
X^ffr 526-0869 



Northern California Solar Energy Assoc. 

P.O. Box 1056 

Mountain View, CA 94042' 

?43fflce of Appropt'iate Technology (OAT) 

1530 Tenth Street . . . 

Spcrataeftto, CA 9$8U - * 
(916) 445-1803 - 

*Solar Business Office 

1120'n Street, 2nd Floor 
Sacranento'/ CA 95814 
(916) 445-0970 

SolarCal cA.ie 
1111 Howe Avenue, Suite 315 
Sacramento, CA 95825 
(916) 920-7621 ^ * ' ' ^ 

(800) 952-5670 Solar Information. 

I * 

Solar Energy Advocates 
P-0. Box 876 
Sac<:aniento, CA /9581A 
(916) 446-2012 

* 

Solar Energy Society of Anjerica 
' 278Q Sepulveda -Blvd. ^ , 
^ Torrance, .CA 90515 

lilir Utilization Now f A^Himrces 

and Enplo'ymSnt (SUNRAE>>J^ 
P.O. pox 915 
■ Coleta, CA '93017 • , ' • * ' 
*""5acramento 9 (916) •448-1198 

Southern (^1 ifoVnia Solar •Energy Assoc ♦ 
City Admlfltistration Building 11-B 
202 C ''street ^ " • ' 

San Diego, CA 92101 
(714) 236-0432 . 



* .NATIONAL AGENCIES. ASSOCIATIONS, 
AND SOCIETIES • ' , 

American Society of Heating, 
Refrigeration and Air Conditioning 
> Engineers (ASHRAE) 

, ^ Research* an& Technical Servicts 
' ,345 East 47th Stjreet 
'New York, NY 10017 
(^12) 644-7931 

Oenter for Energy & Environmental 
Management 

r.O. Box 536 
/ Fairfax,, Virginia 22030 
^- (703) 250-5900 ^ 

» 

Centet; for Renewable Resour*:es 
1001 Connecticut Avenue, NW 
Washington, D-C. 20036 . 
(202) 466-6350 

Consumer Energy Council of America 
1900 M Street NW, Suite 6?0 ^ 
Washington, D.C. 20036 ^ 
(202) 659-0404 

*U.S*. Department of Energy 
1333 BroaiJway 

Oakland, CA 94612 • * 



Energy Resources. Center 

333 Market Street* 

San Francisco, CA 94105 

(Al'5),^ 764-7035/«Cj>eral Infonnati<A 

Conservation ^ Solar Energy 

Forres tal Buiiding 

Washington, D.C. ^0585 

(202) 252-5000 ^ J 



Energy Communication Center 
National Council for Resource 

Development (AACJC) 
One DuponC Circle, NW, Suite 410 
Washington, D.C* 20036 
(202) 293-7050 ' 



U^C, Energy Extension , • 
University of California, Davis 
.Davis, CA 95616 
(916) 752-0858 



Energy Education Program 

Academy for Educational Development 

680 Fifth Avenue ^ 

New York, NY 10019 

(212) 397-0040 ' ' , 
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NATIONAL AGENCIES . cont 'd > 



♦Government Printing Office »H 
Federal Building * 
A50 Golden Gate * ' 
Sati Francisco, CA 9^102 
/ (A15) 556-6657 : 

♦International Solar Energy Society (ISES) 
American Technological University 
P.O. Box 1A1& ' ^ 

Killeen, TX 965^1 
(817) 5?6-1300 



♦League for Innovation 
1100 Glendon Avenue, Suite 925 
Los Angeles^ CA 90024 
(213) 479-3941 , 

♦National Alcohol Fuels Producers A 

P.O, Box 2756 
^Lincoln, Nebraska 63502 

(A02) 474-1977 

' ^-or- 

NAFPA/Wacshington ' 
1760 Reston Avenue, Suite 102 
Reston, Virginia '22Q30 
?703) 471-1611 ^ 



♦National Center*for Appropriate Technology 
P.O* Box 3a38 
ButtCf Montana 59701 
(4b6) 494-4572 

National Center for Resource ^cov/ry ^ 
1211 Connectic¥t Avenue v 
Washington, D.C. 20036 
•(202) 223-6154 

♦National C earinghouse on Alternative 

^'nergy ^ r ipJovmcnt Development 
'2C25 San P. Jro NE y 

Albuquerque, NM 87110 

(505), 262-1506 

^National Energy Information Center (SEIC) 
Forrestal Building, Room 1F043 
1000 Independence Avenue SW 
Washington, D.C. 20585 /* 
(202) 252-8800 



National Gasohol Commission 
521 S. 14th Streset* Suitfe 5 
Lincoln, Nebraeka 68502 
(402) 475-8044 * 



, ♦National Solar, Heating and Cooling 

Information Center 
/ P.O. Box 160^7 , V 

Rocljyill'e, MD 20850 

(800) 523-2925 

. National Technical Information Service 
U.S- Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
(703) 487-4600 General Infornvation 
(703) 487-4780 Title Information 
(703)* 487-4650 General Saies^ 

New Mexico Solar Energy Association 

P^ Box 2004 

S^nta Fe, NM 87501 

(505) 983-1006/983-2887 ^ . 

RAIN 

2270 N.W. Irving 
Portland, OR 97210 
- (503) 227-5110 

- 4 

Solar Energy Industries Asscfc. 
1001 Connecticut Avenue, N^f 
Washington, D.C. 20036 
(202) 293-2981' j 



ERIC 



North America 



Solar Energy Institute < 
1110 6th Street NW 
Washington, D.C. 20001 
(202) 667-6611 



♦Solar Energy Research^ Institute 
1536 Cole Blvd. . ' v 

Golden, CO 30401 
(303) 231-1000 Public Information 
(800) 525-5000 Solar Information 
(SOO) 525-5555 Alcohol Fuels Information 

♦Technical Information Center 
U.S. Department of Energy 
P,0. Box 62 
Oakridge, TN 37830 
(615)' 576-1138^ 

V 

Western Sun 
Pioneer Park Building 
715 SW Morrison 
Portland, OR 97204 
(503) 221-2437 
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